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@ Schaltungsanordnung zum Entstdren von integrierten Schaltkreisen 

@ In das Gehause (3) eines Mikroschaltbausteins (4) ist 
ein Niederinduktivitats-Kondensator (12) integriert. Die 
Kapazitatsanschlusse (10, 11) des Niedertnduktivitats- 
Kondensators (12) sind iiber Bonddrahte (5) einerseits 
sternformig mitden Masse- und Versorgungsspannungs- 
Bondstellen (1, 2) des Mikroschaltbausteins (4) und ande- 
rerseits uber weitere Bonddrahte (13) mit mindestens ei- 
nom Versorgungsspannungs-Pinpaar (6, 7) verbunden. 
Mindestens ein Bezugspotentiai-AnschlufS (14) des Nie- 
derinduktivitats-Kondensators (12) ist elektrisch leitend 
mit einer schwebenden Masseflache (16) verbunden. 
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Beschreibung 

Die Erfindung betrifft eine Schaltungsanordnung zum 
Bntstttren von integrierten Schaltkreisen. 

Die zunehmenden Anforderungen an die Leistungsfdhig- s 
keit moderner elektronischer Systeme, wie z. B. Sleuerge- 
rSte, machen immer leistungsfahigere integrierte Schait- 
kreise (IC) erforderlich. So wird die Rechenleistung von Mi- 
krocomputern durch stetige Verkleinerung der Chip-Struk- 
luren, durch Einfiihrung neuer Halbleitertechnologien und lO 
durch Steigerung der Systemtaktfrequenzen stetig verbes- 
sert. Andererseits fUhren die selir schnellen Impulsanstiegs- 
und Impulsabfallzeiten derartiger Mikrocomputer zur Gene- 
rierung schmalbandiger St6rsignale» z. B. im Frequenzbe- 
reich zwischen 30 MHz und 1 GHz, die unter andeiem tiber 15 
die Stroraversorgungsverdrahtung des Mikrocomputers ab- 
gestrahlt werden. Somit stellen modeme Mikrocomputer 
eine erhebliche StorqueLle fur umliegende £lekUx)nikkom- 
ponenten, insbesondere Funkempfangsanlagen dar. 

Um den heutzutage hohen EMV- Anforderungen elektro- 20 
nischer Systeme geiecht zu werden, ist eine wirkungsvoUe 
und zuverl^ige Entst5rung von IC-Bausteinen unerlaBlich. 
Fur die Entst&rung von Mikrocomputem ist es bekannt, die 
Spannungsversorgung einzelner Funkdonsbldcke, wie CPU, 
TaktgeneratorundSpeicher,zutrennenundinehrere Versor- 25 
gungsspannungsanschlOsse mit parallel geschalteten GlSt- 
tungskondensatoren (Blockkondensatoren) am Mikrocom- 
puter vorzusehen. Desweiteren werden hSufig Metallge- 
hause, sogenannte 'Rmer-Boxen, zusatzliche Ein-/Aus- 
gangsfilter und Leiterplatten in Multilayer- Ausfiihrung vor- 30 
gesehen, um eine ausreichende Entstorung sicherzustellen. 
Derardge EntstormaBnahmen sind in der Druckschrift W. 
Grbzinger, "Elektromagnedsche Vertraglichkeit von inte- 
grierten Schaltkreisen", VDI Berichte Nr. 1152, 1994, Sei- 
ten 441 bis 465 beschrieben. lYotz dieser sehr kostenintensi- 35 
ven MaBnahmen genUgt eine derardge Bntstdrung von Mi- 
krocomputem bisweilen nicht den gestellten EMV-Anforde- 
rungen, 

Ein integrierter Schaltkreis, z. B. ein Mikrocomputer, 
weisl intern eine Vielzahl einzeber StOrquellen, wie z. B. 40 
Taklgenerator oder CPU, auf. Dabei ist das Abstrahlverhal- 
ten in entscheidendem MaBe von den Anstiegs- und Abfall- 
geschwindigkeiten des Versorgxmgsstroms abhangig, d. h. je 
groBer die Flankensteilheit cfi/dt desto groBer die Stdrab- 
strahlung. Um zu vermeiden, daB diese Uber die Versor- 45 
gungsverdrahtung Uber die gesamte Leiterplatte und letzt- 
lich Uber das gesamte eiektronische System verteilt wird, 
wird Ublicherweise parallel zu jedem \^rsorgungsspan- 
nungs-Pinpaar am IC-Gehause ein Blockkondensator ge- 
scbaltet, der als Eneigiereserve fiir einen schnellen Strombe- 50 
darf dient. 

Die Wirkung des Blockkondensators wird dabei im we- 
sentlichen von seiner Eigenindukdvit^t und den Anschlu- 
Binduktivitaten besdmmL Je geringer der induktive Anteil 
bt, desto besser ist die Wirkungsweise des Blockkondensa- 55 
tors in h5heren Frequenzbeieichen. Da der induktive Anteil 
aber technologiebedingt nicht beliebig verkleinert werden 
kann - bekannte Anordnungen liegen im Bereich von 
10 nH. wird ein schneller Energiebedarf bei einer derartigen 
Anoidnung nicht allein aus dem Blockkondensator gedeckt, 60 
sondem Uber groBflachige und damit niederimpedante 
ROcksirompfade (MasseflSchen) teilweise aus dem Netzteil 
gespeist und somit ein Stfirsignai Uber das gesamte eiektro- 
nische System verteilt. 

In der DE 197 28 692 Al ist ein IC-Baustein beschrieben 65 
bei dem innerhalb des Gehauses in unmittelbarer Nahe zur 
integrierten Schaltung ein oder mehreie eiektronische Bau- 
elemente untergebracht sind. Durch die Veriegung von nor- 
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malerweise auBerhalb des IC-Bausteins vorgesehenen Bau- 
elementen in diesen hinein ist der IC-Baustein auch bei 
hdchsten Frequenzen und Aibeitsgeschwindigkeiten ein- 
setzbar. 

AuBerdem ist es aus JP 1-2725 1 A, in: Patents AbsUract of 
Japan, Sect E Vol. 13 (1989) No. 216 (E-760) bekannt, auf 
dem Tragerelement eines Mikroschaltbausteins einen Kon- 
densator vorzusehen, um so die Induktivitat zu verringem 
und Stdrsignale zu reduzieren. 

Der Erfindung liegt die Aufgabe zugrunde, eine Schal- 
tungsanordnung zu entwickeln, durch die eine zuverlassige 
Entstorung von integrierten Schaltkreisen gewahrleistet ist. 

Diese Aufgabe wird erfindungsgemaB durch eine Schal- 
tungsanordnung mit den Merkmalen des Patentanspruchs 1 
geldst. Vorteilhafte Weiterbildungen der Erfindung sind in 
den Unteranspriichen niedergelegt. 

Heutzutage sind Kapazitatsnetzwerke, wie z. B. ein X2Y 
3 Terminal Capacitor der Firma Syfer, bekannt, die aufgrund 
ihrer besonderen, symmeuischen Struktur und der damit 
verbundenen wechselseitigen Aufhebung vor Magnetfel- 
dem eine sehr geringe Eigeninduktivitat - im Bereich von 
50 pH - aufweisen. Derartige Kapazitatsnelzwerke werden 
im folgenden aligemein als Niederinduktivitats-Kondensa- 
toren bezeichnet ErfindungsgemfiB wird ein solcher Nieder- 
induktivit&ts-Kondensator in das Geh^use eines IC's inte- 
griert und alle Stromversorgungsbondstellen des Mikro- 
chips werden uber Bonddrahte stemformig mit dem Nieder- 
induktivitats-Kondensator verbunden. Durch die Anord- 
nung innerhalb des IC-Gehauses wird auch die AnschluBin- 
duktivitat im Vergleich zu herkeimmlichen Suoikturen erheb- 
lich gesenkt. Der NiederinduktivitSts-Kondensator stellt 
dann die von verschiedenen Funktionsblocken schnell beno- 
dgte Energie in der erforderlichen Zeit unmittelbar am Mi- 
krochip zur Verfugung. An der AuBenseite des Gehauses ist 
nur noch ein Spannungsversoigungs-Pinpaar zum AnschluB 
der Versorgungsleitungen notwendig. Dieses Pinpaar ist 
Uber Bonddrahte ebenfalls mit dem NiederindukUvitats- 
Kondensator verbunden. Somit stehen alle Ubrigen. bisher 
genutzten Versorgungsspannungs-Pins am IC-Gehfiuse fOr 
andere Funktionen zur VerfUgung. Ebenso sind keine zu- 
satzlichen Giattungskondensatoren notwendig, was zu einer 
enormen Platzeinsparung auf der Leiterplatte fUhrt, Durch 
den bisher uneireichten niederundukdven AnschluB der 
Energiereserve fiir schnellen Suombedarf, werden die Stor- 
spannungen soweit verringert, daB haufig auf * zusatzliche 
EntstormaBnahmen, wie z. B. den Einsatz von Multilayer- 
Leiterpiatten verzichtet werden kann. 

Ein AusfUhrungsbeispiel der Erfindung wild im folgen- 
den anhand der Figuren erlSutert. Es zeigen: 

Fig. 1 eine schematische Darstellung einer bekannten 
Schaltungsanordnung zum Entstoren eines integrierten 
Schaltkreises und 

Fig. 2 eine schematische Darstellung einer erfindungsge- 
maBen Schaltungsanordnung zum Entstoren eines integrier- 
ten Schaltkreises. 

Um das Verstandnis der Erfindung zu erleichtem, sei eine 
bekannte Schaltungsanordnung zum EntstOren eines inte- 
grierten SchaUkreises mit getrennter Spannungsversorgung 
anhand der Fig. 1 erl^utert Versorgungsspannungs-Bond- 
steilen 1 und Masse-Bondslellen 2 eines in einem IC-Ge* 
hause 3 angeordneten Mikroschaltbausteins (Mikrochip) 4 
sind Uber Bonddrahte 5 mit den aus dem IC-Geh&ise her* 
ausgefUhrten VersorgungsspannungsanschlQssen 6 bzw. 
MasseanschlUssen 7 verbunden. Auf diese Weise werden 
verschiedene FunklionsblScke des Mikroschaltbausteins 4 
getrennt voneinander mit Spannung versoigt und dadurch 
die Stdrabsurahlung des IC's reduziert Schneller Sux>mbe- 
darf einzelner Funkdonsbl6cke und die damit verbundenen 



hohen Rankensteilheiten (dl/dt) fuhren aber dennoch zu 
hochfrequenten Storspannungen, die bei direkter Speisung 
aus einem nicht daigestellten Netzteil Uber die niederitnpe^ 
danten Masseleitiingen Uber das gesamte elektronische Sy- 
stem, z. B. ein Steuerger^t, verteilt wird. Deshalb ist parallel s 
zu jedem Aaschlufipaar 6» 7 ein Blockkondensator 8 ge* 
schaltet. der als Energiereserve fiir schnellbenStigte Strdme 
der entsprechenden Funktionsbl5cke dient. 

Eine erfindungsgemafie Schaltungsanoidnung ist in Fig. 2 
dargestellt. Dabei sind Baugruppen, so weit sic mil den Tei- lO 
len der Fig. 1 Ubereinstimmen, durch dieselben Bezugszei- 
chen gekennzeichnet. Die Versorgungsspannungs-Bondstel- 
len 1 und die Masse-Bondstellen 2 des Mikioschaltbausteins 
4 sind uber Bonddrahte 5 stemfbrmig mit den KapazitStsan- 
schlUssen 10 und U eines NiederinduktivitSts-Kondensators 15 
12 veibunden. 

Stemfbrmig helBt dabei, daB alle Versorgungsspannungs- 
Bondstellen 1 mit dem einen AnschluB, z. B. Kapazitatsan- 
schluB 10, und alle Masse-Bondstellen 2 mil dem anderen 
AnschluB, z. B. KapazitMtsanschluB 11 verbunden sind. 20 
tJber weitere Bonddrahte 13 sind die KapazitStsanschlUsse 
10 und 11 des Niederinduktivitats*Kondensators 12 mit ei- 
nem aus dem IC-Gehause 3 herausgefUhrten Versoigungs* 
spannungs-Pinpaar 6, 7 verbunden. Dabei ist der mit den 
Versorgungsspannungs-Bondstellen 1 verbundene Kapazi- 25 
tatsanscblufi 10 mit dem VersoigungsspannungsanschluB 6 
und der mit den Masse-Bondstellen 2 verbundene Kapazi- 
tMtsanschlufi U mit dem Masseanschlufi 7 verbunden. Min- 
destens ein, vorzugsweise aber zwei Bezugspotendal-An- 
scbiUsse 14 des Kapazit&tsnetzwerks 12 sind elektrisch lei- 30 
tend mit einer erdfreien MasseflMche 16 (floadng ground) 
verbunden, die keine galvanische Verbindung zu den als 
RUckstrompfad dienenden Masseleitungen aufweist. 

Da durch den in das IC-GehSuse 3 integrierte Niederin- 
duktivitats-Kondensator 12 bereits die Energie filr schnellen 35 
Stiombedarf aller Funkdonseinheiten auf dem Mikroschalt- 
baustein 4 zur Veif Qgung gestellt wird, sind keine extemen 
Blockkondensatoren mehr notig. Weitere Anschliisse 6 und 
7, die bisher zur getrennten Spannungsversoigung der cin- 
zelnen Funktionsblttcke dienten, sind nicht mehr notwendig 40 
und kdnnen somit fiir andere Funktionen genutzt werden, 
SoUte ein VersorgungsspannungsanschluB am IC-Gebause 3 
nicht ausreichen, um den Strombedarf aus dem Netzteil im 
NormalbeUieb, also bei unkritischer Rankensteilheit der 
Stromimpulse zu liefem, kdnnen weitere Pinpaare 6, 7 uber 45 
Bonddrahte 13 mit dem NiederinduktivitSts-Kondensator 12 
verbunden werden. 

Der NiederindukdvitSts-Kondensator 12 ist vorzugsweise 
in DQnnschichttechnik auf einem keramischen Substrat auf- 
gebaut, kann aber auch monolithisch auf einem Silizium- 50 
Chip realisiert werden. 

Die Erfindung wuide anband der Figuren beispielhaft fiir 
einen integrierten Schaltkreis mit zwei getrennten Versor- 
gungsspannungs-Pinpaaren beschrieben, eignet sich aber 
ebenso fur eine hOhere Anzahl von Versorgungsspannungs- 55 
Pinpaaren als auch fur integrierte Scbaltkreise, die keine ge- 
trennte Spannungsversoigung aufiveisra. 

Paten tansprUche 

60 

1. Schaltungsanordnung zum Entstfiicn von integrier- 
ten Schaltkreisen nut 

- einem Mikroschaltbaustein (4) (Mikrochip), 
der in dnem IC-OehSuse (3) angeordnet ist, 

- mindestcns einer Versorgungsspannungs- 65 

Bondstelle (1) auf dem Mikroschaltbaustein (4) 
zum AnschluB an eine Versoigungsspannung 

- mindestens einer Masse-Bondstelle (2) auf dem 



Mikroschaltbaustein (4) zum AnschluB an ein 
Massepotential* 

mindestens einem aus dem IC-Geh^use (3) her- 
ausgeftlhrten Versoigungsspannungs-Pinpaar (6, 
7), bestehend aus einem Versorgungsspannungs- 
anschluB (6) und einem Masseanschlufi (7), zum 
AnschluB einer Versorgungs- bzw. einer Masselei- 
tung, und 

- einem in das IC-Gehause (3) integrierten Nie- 
derinduktivitats-Kondensator (12), der aufweist 

- Kapazitatsanschlusse (10, 11), die jeweils 
uber BonddrShte (5) stemfbrmig mit der Ver- 
sorgungsspannungs-Bondstelle (1) und 
Masse-Bondstelle (1, 2) des Mikioschaltbau- 
steins (4) und uber weitere Bonddr^te (13) 
mit mindestens einem Versoigungsspan- 
nungs-Pinpaar (6, 7) verbunden sind« und 

- mindestens einen Bezugspotential-An- 
schluB (14), der elektrisch leitend mit einer 
erdfreien MassefiSche (16) verbunden ist. 

2. Schaltungsanordnung nach Anspruch 1, dadurch 
gekennzeichnet, daB der Niederinduktivitats-Konden- 
sator (12) monolithisch auf einem Silizium-Chip reali- 
siert ist 
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PASSIVE ELECTROSTATIC SHIELDING STRUCTURE FOR ELECTRICAL 
CIRCUnRY AND ENERGY CONDITIONING WITH OUTER PARTIALHSHIBLDED 
ENERGY PATHWAYS 

Tefthnifial Field 

5 This application is a contuiuation-in-part of co-pencfing ^plication Serial No. 

09/632,048 filed August 3, 2000^ which is a contmuation-in-part of co-peading 
application Serial No. 09/594,447 filed June 15, 2000, which is a continuation-in-part of 
co-pending application Social No. 09/579,606 filed May 26, 2000, which is a 
continuation-in-part of co-pending application Serial No, 09/460,218 filed December 13, 

10 1999- which is a continuation of application Serial No. 09/056,379 filed April 7, 1998, 
now issued as U.S. Patent Number 6,018,448, which is a continuation-in'-part of 
application Serial No. 09/008,769 filed January 19, 1998, now issued as U.S, Patent 
Number 6,097,581, which is a continuationrin-part of ^plication Serial No. 08/841,940 
filed April 8, 1997, now issued as U.S. Patoit Number 5,909,350. 

15 This application relates to a universal multi-fimctional common conductive shield 

structure plus electrically opposmg difTerential energy pathways which in part uses a 
faraday shield architecture with stacked conductive hierarchy progression comprising 
circuitry for energies propagating simultaneous along paired and electrically differential 
pathways that utilize bypass and feed-thru energy propagation modes. lu addition^ the 

20 uses of electrically and physically opposing di£G»^tial electrodes tiiat sandwich the total 
stacked conductive hierarchy progression in a predetermined manner offer additional 
structure embodiments. The preset invention also relates to discreet and non-discrrte 
versions of a universal midti-fimctional common conductive shield structure plus 
electrically opposing differential energy pathways which in part uses a faraday shield 

25 architecture with stadi^ conductive hierarchy progression comprising circuitry that can 
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compiise eaergy propagation modes and possesses a balancing, centrally positioned and 
commonly shared common conductive energy pathway or electrode to complementary 
and simultaneously shield and smooth energy decoupling operations between energized 
conductive pathways and electrodes. The invention, when energized, wUl almost always 
S allow both die outer partially shielded paired difT^reotial conductive energy pathway 
electrodes, as well as the contained and oppositely paired differential conductive energy 
pathway electrodes to function with respect to one another, in balance, yet in an 
electrically opposite complementary manner, respectively. 

Background of the Invention 

10 The present invention relates to a layered, univeisal multi-fimctional common 

conductive shield structure plus electrically opposing complementary, energy pathways 
for circuitry and energy conditioning that also possesses a commonly shared and centrally 
positioned conductive pathway or electrode that can complementary and simul^eously 
shield and allow smooth energy interaction between energized conductive pathway 

IS electrodes* The invention, when energized, will usually allow the contained conductive 
pathways or electrodes to operate with respect to one another hannoniously, yet in an 
oppositely phased or charged manner, respectively. When placed into a circuit and 
energized, an invention embodiment will also provide EMI filtering and surge protection 
while maintaining an apparent even or balanced voltage supply between a source and an 

20 energy utilizing-load. In addition, the invention will almost always be able to effectively 
provide simultaneous energy conditioning functions that include bypassing, energy and 

signal decoiq[>l]ng, energy storage, and continued balance in Simultaneous Switching 

Operations (SSO) states of an integrated circuit gate. These conditioning functions are 
provided with tTiitijirniTn contribution of disruptive energy parasitica placed back into the 

25 circuit system as an invention embodiment is passively operated within the d 
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Today, as the (tensity of electroBic devices in societies throughout flie world is 
increasing, governmental and self-imposed standards for the siq)pressIon of 
Blectromagnetic Intearference (EMI) and inununization off eleclionios fiom that 
interference have become mnch stncter. Only a few years ago, the primary causes of 
5 interference were from sources and conditions such as voltage imbalances, spurious 
voltage transients fiom power surges, human beings, or other electromagnetic wave 
generators. 

At high^ operating frequendes, line conditioning of propagating energy with 
prior art componentry has led to mrareased levels of interference in the form of EMI, RFI, 

10 and c^acitive and inductive parasitlcs. These increases are due in part to the iziherent 
manufacturing imbalances and performance deficimcies of the passive componentry ttuit 
create or induce interference into the associated electrical circuitiy when functioning at 
higher operating fiequencies. BMl can also be generated fiom the electrical circuit, 
pathway itself which makes shielding fiom EMI desirable. DLSerential and common 

IS mode ndse energy can be generated and will almost always traverse along and around 
cables, circuit board tracks or traces, high-speed transmission lines and bus Ime pa&ways. 
In mmy caseSi these critical energy conductors act as an antenna radiating energy fidds 
that aggmvate the problem even more. 

Other sources of EMI interfereace are generated from the active siEcon 

20 compon^its as they operate or switch. These problems such as SSO are notorious causes 
of circuit disruptions. Problems that include unshielded differential energy pathways that 
allow^arasitic' energy to freely coi^le upon or onto the electrical circuitry are known in 
the industry to generate significant interforeace at hi^ fiequendes. 

Other disruptions to a circuit derive from large voltage transients, as well as 

25 ground loop int^::ference caused by varying ground potentials, whidi can render a 
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delicately balanced computer or electrical s^tem useless. Bxisting surge and EMI 
protection devices have beea unable to provide adequate protection in a single integrated 
package. Varieties of discrete and networked luiiq> filters, decouplers, surge siq)pression 
devices, cQOibinations, and circuit configurations bflve proven ineffectual as evidenced by 
5 the deficiency ofthe prior art. 

Various portions of Serial No. 09/594,447 filed August 3, 2000, which is a 
continuation-in-part of co-pending application Serial No, 09/594,447 filed June 15, 2000, 
which is a continuation-in-part of copending application Serial No. 09/579,606 filed May 
26, 2000, which is a continuation-in-part of co-pending application Serial No. 09/460,218 

10 filed December 13, 1999, as well as portions of the following co-owned U.S. Patents 
6,097,581, U.S, Patent Number 6,018,448, U.S. Patent Number 5,909,350 and U.S. Patent 
Number 5,142,430 have been by the applicants and relate to continued improvements to a 
new Jfomily of discrete, multi-functional energy conditioners. These multi-fimctional 
energy conditioners posses a commonly shared, centrally located, common conductive 

15 electrode of a structure that can complementary and simultaneously interact with 
energized and paired electrical complementary, differential conductive energy pathway 
electrodes attached to an external energy-carrying conductive pathways. These opposing 
differential energy-cairyiag conductive paliiways can operate in an oppositely phased or 
charged complementary, manner with respect to each other and are separated fi:om one 

20 another by a physical shielding. 

This application expands xspim this concept and finrdier discloses a new 
- embodiment of what the ^licants believe to be part of a system of circuit protection and 
conditioning that will help solve or reduce industry problems and obstacles. 
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Tbis applicadon also provides the maau&cturing infiastractuie is also provided 
witli an unprecedented ease of ad^tability or production changeover as compared to the 
prior art. 

5 Smnmarv of the Invention 

Based upon the fbiegping, ^ere has been found a need to provide a layered, multi- 
functional, common conductive shield structure containing energy-conductive padiways 
that share a common and centrally positioned common conductive pathway or electrode 
as part of its structure which allows for energy conditioning as well as a multitude of 
10 other functions simultaneously, within one inclusive embodiment or ^ubodiment . 

The layered, multi-fbnctional, common conductive shield structure also provides 
simultaneous physical and electrical shielding to portions of propagating energy existing 
on electrically opposing difiTerential electrode raergy pathways by allowing 
predetennined, simultaneous energy interactions to take place between grouped and 
IS mergized conductive pathways and various conductive pathways ext^ial to the 
embodiment elements. 

A superior approach for high frequency decoupling is to provide a tight and 
closely placed low inipedance, parallel energy pathways internally and adjacent to the 
electrically opposing differential electrode energy pathways or power/signal planes as 
20 opposed to utilizing many low impedance decoupling capacitors in parallel on a FCB in 
an attenxpt to acconq)li3h the same goal 

* Accordingly^ the solution to low impedance power distribution above several 
hundred MEIz lies in internally, parallel coiiq)lementary aligned and positioned, fhiil 
dielectric power plane technologies, in accordance with the present invention. 
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llierefore, it is also aa object of an invetitioiL embodiment to be able to operate 
effectively across a broad frequency range as compared to a single component or a single 
passive conditioning network. Ideally, tibds invention can be imxvecsal in its ^pUcation 
potentials and by utilizing vazioos embodiments of predetermined groiq>ed elements; a 
5 working invention will almost always continue to perform effectively within a system 
operating beyond 1 GHz of frequency. 

It is an object of an invention embodim^t to be able to provide energy decoupling 
for active system loads while simultaneously mafntaining a constant^ apparent voltage 
potential for that portion of active componentry and its circuitry. 
10 It is an object of an invention embodiment to minimize, suppress or filter 

unwaoitcd electromagnetic emissions resulting from difEbrential and common mode 
currents flowing witiiin electronic pathways that come under an invwtion ^bodim^t * 
influence. 

It is an object of an invention embodiment to provide a multi-iunctional» common 
IS conductive shield and energy conditioning structure for conductive energy pathways 
which can take on a wide variety of multi-layered embodiments and utilize a host of 
dielectric materials, unlimited by their specific physical properties that can, whm 
attached into circuitry and energized, provide simultaneous line conditioning fimctions 
and protections as will be described. 
20 It is an object of an invention embodiment to provide the ability to the user to 

solve problems or limitations not met with prior art devices which include, but are not 
limited to» -simultaneous source to load and/or load to source decoupling, dijSearential 
mode and common mode EMI filtering; containment and exclusion of most of the energy 
parasitica, as well as» surge protection in one integrated embodiment and that performs 
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these desmbed abilities when udlizixig a common conductive area or common energy 
pathway that is external to the originally manxifactured embodiment 

It is an object of an invention embodiment to be easily adapted to utilization with 
one or more escteroal conductive attachments to a common conductive area located 
5 external to the originally manufactured invention, which can aid the invention 
embodiments in providing protection to electronic system circuitry. Additionally, 
protection is offered from an in-sendce to active electronic components from 
electromagnetic field interjEorence ^MI)» ovgt voltages, and debilitating electromagnetic 
emissions contributed from an invention embodiment itseti^ which in prior art devices 
10 would be contributed as parasitics back into the host circuitry. 

It is an object of an invention embodimnt to provide a physically integrated, 
shield-eontainmenty conductive electrode architecture for the use with independent 
electrode materials and/or an independent dielectric material conqiosition, that wlien 
manufactured, will not limit an invention embodiment to a specific fonn, shape, or size 
IS for the multitude of possible ^bodiments of the invention that can be created and is not 
Umited to embodiments shown herein. 

It is an object of an invmtion embodiment to provide a user with an embodiment 
that gives the user tiie ability to realize a coniparatrvely inexpensive, miniaturized, 
solution that would be available for integration and incorporation into a plurality of 
20 electronic products. 

It is an object of an invention embodiment to provide an embodiment that reduces 
-the need Ibr additional -supporting discsrete passive coniponents to achieve the desired 
filtering and/or line conditioning that prior art components are unable to provide. 

It is an object of an invention embodiment to provide an embodiment giving the 
25 user an ability to realize an easily manu&ctured, ad^table, multi-functional electronic 
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embodiment for a homo^ous solution to a mdc portion of the electrical problems and 
constraints currently faced when usmg prior art devices. 

It is anotbier object of an invention embodiment to provide an embodiment in the 
form of discrete or non-discrete devices, or pre-determined groupings of conductive 
5 pathways, that form a multi-fimctioning electronic embodiment, that when attached to an 
external conductive pathway or a pre-detemiined conductive sur&ce, operates effectively 
across a broad firequency range and simultaneously provides energy decoupling for active 
circuit componentry^ while maintaining a constant parent voltage potential for portions 
of circuitry. 

10 It is another object of an invention embodiment to provide an embodiment in the 

form of discrete or non-discrete devices, or pie-deteimined groupings of conductive 
pa&ways, that fomi a multi-functioning electronic embodiment to provide a blocking 
circuit or circuits utilizmg an inherent common conductive pa&way inherent to the 
embodiment, which is combined with an extesnal conductive sur&ce or ground area to 

IS provide conneotion to an additional energy pathway jGrom the paired conductive pathway 
conductors for attenuating EMI and over voltages. 

It is another object of an invention embodiment to provide an embodiment that 
utilizes standard manufacturing processes and be constructed of commonly found 
dielectric and conductive or conductively made materials to reach ti^^t c^acitive 

20 tolerances between electrical pathways within the embodiment while sunultaneously 
maintaining a constant and unintemqpted conductive pathway fbr energy propagating 
' • fiomasourceto an-caergyirtili^ngload. 

Lastly, it is an object of an invention embodimCTt to provide an embodiment that 
couples pairs of electrical conductors very closely hi relation to one another into an area 

25 or space partially enveloped by a plurality of commonly joined conductive electrodes. 
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plates, or pathways, and can provide a usor with a choice of selectively coupling external 
conductors or pathways on to separate, non-common conductive energy pathways or 
electrode plates located as part of the same embodiment 

Numerous other arrangements and configurations are also disclosed which 
5 implement and build on the above objects and advantages of an invention embodiment in 
order to demonstrate the versatility and wide ^read application of a universal multi- 
fimctional conmion conductive shield structure plus two electrically opposing difTerential 
energy pathways for energy and EMI conditioning and protection, within the scope of the 
present invention. 
10 Brief Description of the Drawings 

FIG. 1 shows a detailed plan view of a portion of a common conductive shielding 
electrode pathway and a differential electrode pa&way stacking and positioning within a 
portion of univecsal firaday shield architecture embodiment 9900 with stadced 
conductive hierarchy progression, which is shown in HG. 2 in accordance with the 
1 5 present invention; 

FIG. 2 shows portion of an exploded perspective view of an embodiment of 
universal &raday shield architecture 9900 with electrode stacked conductive hierarchy 
progression in accordance with the present invention; 

FIG. 3 shows portion of a cross-section view of paired difTerential bypass circuit 
20 conditioning embodimrat 9905 utilizing one embodiment portion of a universal iaraday 
shield architecture with electrode stacked conductive hierarchy progression fc»: energy 
' ■ conditioning of multiple and separate bypass circuits in accordance with the present 
invention; 
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FIG. 4 shows portion of a top plan view of layering positioning for two sets of 
differential, twisted pair, crossover feedthru electrode energy paOiways in accordance 
widi the present invention; 

FIG. 5 shows portion of a plan view of a paired set of 'straight feedthru' feedthm 
S electrode layering comprising electrode en^gy pathways configured with a split- 
difTerential electrode configuration in accordance with the present invmtion; 

FIG. 6 - FIG- 6 A shows a detailed plan view of a portion of a common conductive 
shielding electrode pottiway portion depicting a typical spilt electrode configuration in 
accordance with the present invention, FIG. 6B shows a detailed plan view cross-section 
10 depicting a typical spilt electrode configuration in acc(»:dance with the present invention; 

FIG. 7A shows portion of a further alternate embodiment 9210 in a cross-sectional 
view that comprises two pairs of electrically opposing differential, twisted pair, crossover 
feedthru electrode energy pathways configured in accordance with the present invention; 

FIG. 7B shows portion of a top view of 9910 in accordance with the present 
15 invention; 

FIG. 8 shows portion of an alternate embodiment 9915 in a cross-sectional view 
that comprises pairs of electrically opposing differential electrode energy pathways 
configured in accordance with the present invention; 

FIG. 9 shows circuit combination of split electrodes utilized by all of die 
20 electrodes present in an embodiment. Alteanates of this can have one of two of the groups 
of electrodes configured un-split as an option in accordance with the present invention; 
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Detafled Descriptian of the Preferr ftH Vnnhca^mmt 
Portions of co-pending and co-owned applications including plication Sedal 
No. 09/594^447 filed August 3, 2000, yfbkk is a continuation-in-part of co-poiding 
qypUcation Serial No. 09/594,447 filed June 15, 2000, ^lioh is a contmuation-in-part of 
5 co-pending plication Serial No. 09/579,606 filed May 26, 2000, which is a 
contmnation-in-part of co-pending application Serial No. 09/460,218 filed December 13, 

1999, which is a continuation of application Serial No. 09/056,379 filed April 7, 1998, 
now issued as U.S. Patexit Nnmber 6,018,448, which is a continuation-in-part of 
plication Serial No. 09/008,769 filed January 19, 1998, now issued as U.S. Patent 

10 Number 6,097,581, which is a continuation-in-part of application Serial No. 08/841,940 
filed April 8, 1997, now issued as U.S. Pateat Number 5,909»350. are incorporated heran 
by reference. 

This ^plication also incorporates portions of co-pending and co-owned U.S. 
Provisional Applications herein by reference including U.S. Provisional Application 
IS No. 6D/18G»101 ffled February 3, 2000, U.S. Provisional AppUcation No. 60/200^27 
filed April 28, 2000, U.S. Provisional Application No. 60/xxxxxx filed August xx» 

2000, U.S. Provisional AppUcation No. 60/xxxxxx ffled August xx, 2000, U.S. 
Provisional Application No. 60/xxzzxx filed August xx, 2000^ UJS. Provisional 
AppUcation No. 60/xxxxx filed December 15, 2000, as they aU relate in one form or 

20 another to continued Improvements to this new family of multi<-functional ^ergy 
conditioners and shield structures for energy propagating circuits. 
- As -used herein^ the tenn universal multi-fimctional common conductive shield 
stnicture plus two electrically opposing difibresntial energy pathways refers to both 
discrete and non-discrete versions of a common conductive shield structure utilizing 
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additional electrically opposing differential energy pathways for conductive feed-thru and 
by-pass, energy pathways. 

In addition, as used herein, &e acronym term '^AOC " for the words 
"predetermined area or space of physical convergence or junction " which is defined as 
S the physical boundary of manu&ctured-together invention elCTients. Non-energization 
and energization are defined as the range or degree to y/fdoh energy within fiie "AOCT of 
either discrete or non-discrete versions of universal multi-functional common conductive 
shield structure plus electrically opposing differ^xtial energy pathways are propagating 
energy to and/or &om an area located outside the pre-determined in a complementary 
10 manner^ 

In electricity it is common for various interactions and interrelationships 
between energy propagations to be described in terms of their complementary dynamics 
brought about by pairs or pairings of energy portion elonents with opposing energies and 
forces that are interacting from a polar opposition or electrically complementary state to 

IS each other. The results of these interactions are often un-recordable due to the limitations 
of the present day test equipment. Thus, interactions lhat are described as dynamic events, 
in complementary balance, by symmetry of pairings that are happening simultaneously, 
with the same, or complementary, mirror-^like, reverse mirrored positionings and timings, 
etc. are made with the understanding that the one skilled in the art is aware that man- 

20 made tolerances and/or limitations used to described or record certain dynamics, while 
usually allowed by exact wording meanings, will not always have the recordability of the 

events on the scale of molecular or atomic-sized to the matter at hand. 

In the quantum mechanical world, the principle of complemeotarity is the 
assCTtion that there exist pairs of quantities that are complementary ui the sense that they 

25 describe a whole only vAsm taken together, but ^ch are mutually exclusive in that they 
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can nev^ be measured, simultaseously. They cannot, because fbe act of measuiing one 
property creates a unity that contains the part being measured, the measurement, and the 
observo'. Tliis larger dynamic whole, in turn, defines a new dynamic "pait^' that is 
separate firom, but coupled to, the original dynamic "^art" or event being measured. These 
S two dynamic 'parts'' are necessarily always mutually exclusive. No matter what we 
observe or how we design experiments, the dynamic "^Bct always manifests a new '^art*' 
that is outside the experiment, and coupled to it. In quantum mechanics, this principle 
leads directly 1x> the well-known uncertaintyr prindtple that asserts there are fundamental 
limits on die accuracy obtainable in simultaneous measurements. The principle also 

10 limits the accuracies of smiultaneous measurements of energy and of the time required to 
make tibie energy measurement 

To contrast with the Sciences widi an exanqile found in the Arts, an aesthetically 
pleasing integration of elements (as in a wo± of art) is usually achieved by giving each 
element only its due prominence or significance and often by allowing one element to 

IS stand in conlxast to, oppose, or oflierwise be matched by anoth^. In the Arts, not 
Sdences, complementary is often used in a somewhat loose sense, to mean a kind of 
balance in which the corresponding parts are not necessarily alike but only similar. The 
effect can be described as not only contrasting but complementary. 

A symmetrical design should produce a pleasing effect; if th^ is too close a 

20 correspondence, the efifoct may be monotoiK>us. A mathematical operation, or 
transformation, that results in the same figure as the original figure (or its minor image) is 
"caUed a syrometry operation. Such operations include reflection, rotation, double 
r^ection, and translation. The set of all operations on a given figure fliat leave the figure 
unchanged constitutes the symmetry groiq) for that figure.' Therefore, a limit on the 

25 combined accuracy of certain pairs of simultaneous, related measurement generally 
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Speaking, a balance or correspondence between vanous parts of an object; the term 
symmetry is used in the sciences and the stability or efficiency resulting firom the 
equalization or exact adjustment of opposing forces should be taken Into account 

These definitions should also be tekea with a normally imposed uncertainty 
5 principle, limited by the degree of accuracy imposed by present test equipment and are 
not necessarily noticeable on the large scale of ordinaiy measmements, examination of 
the smaller structure or the operation of the combination. Measurements or declarations 
stating cancellation or suppr^on mean in the ordinary sense of the understanding all 
with manufacturing in mind in terms of the structures shape and size and with the 

10 und^standing that the events as foretold have happened even if a device cannot measure 
or confirm it as cold fact 

"niese concqptSy as stated above of belies die difficult subject it is to just describe 
with a few mere words, various degrees of limitadons of meanings to an evmt. This is no 
excuse, rather, the use of words known that could be considered strict or definitive, are 

15 nevertheless used herein with Ifae anticipation and forethought that the reader or a one 
skilled in the art has or will take these words, adjectives, adverbs and nouns with a degree 
of imprecision that is normally allowed 

Use of the such words as same, ^complementary simultaneous', ^same-time, same 
size, same sized, identical, equal, equal-sized, etc. should be understood with the 

20 preciseness of the real world as to what the words relied upon for explanation, all bearing 
upon the general understanding to what is considered a normal and a standard, and 
especially as well, to what is as practical for manu&cturing tolerances as possible or as 
normally practice within the state of flie art for the various 01^'s who will actually 
constmct the invention and its' variants described herein. Therefore, die variants as 

25 described, are all conceived under the lig^ of anoimal industry process with the various 
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normal industry assembly limitations or any other normal industry limitations to normal 
industry manufacturing electronic of embodiments for energized circuits, not just as 
described for the invention and variant's described Mdthin the disclosure here, but given 
for all of the prior art. 

5 

The invention begins as a combination of electrically conductive^ electrically 
semi-conductive^ and non-conductive dielectric independent materials^ layered or stacked 
in various embodiments such as discrete and non-discicte structures. These layers can be 
combined to ibrm a unique dicuit when placed and energized in a system. The invention 

10 embodiments include layers of electrically conductive, electrically semi-conductive, and 
non-conductive planes that form groups of common conductive pathway electrodes, 
conductors, deposits, plates (all referred to as 'pathways', herein), and dielectric planes. 
These layers are oriented in a generally parallel relationshq) with respect to one another 
and to a predetermined pairing or groups of elements that also include various 

15 combinations of pathways and theu: layering into apredetemiinedmanu&^^ 

These invention elements are not just limited to dielectric layers, multiple 
electrode conductive pathways, sheets, laminates, deposits, multiple common conductive 
pathways or shields, sheets, laminates, or dqposits. The invention also includes methods 
to combine and connect said dielectric layers, multiple electrode conductive patiiways, 

20 sheets, laminates, deposits, multiple common conductive pathways, or shields, sheets, 
lammates, or deposits, togedier for energization mto a larger electrical system in a 
predetennined -maimer. 

When or after the structured layer arrangement is manufactured, it can be shi^ed, 
buried withio, enveloped, or inserted into various electrical systems or other sub-systems 

25 to perform line conditioning, decoi^ling, and/or aid in modifying an electrical 
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traasnussion of eaergy. The mvention can be a s^aiate, stand-alone embodiment or 
manufectured as a group, integral to a larger electrical structure, such as an integrated 
circuit The invention can also exist as a non-^ergized, stand alone^ discrete device that 
is ^ergized with a combination, as a sub-ciicuit for larger circuitiy found in other 
5 embodiments such as, but not limited to, printed circuit boards (PCB), inteaposers, 
substrates, connectors, integrated circuits, optical drcuits, or atomic structures. An 
alternative invention embodiment can also be built primarily as another device such as a 
PCB, interposer, or substrate that has a purpose mainly other than that of a smaller 
discrete version of an mvention embodiment. This type of alternative enibodiment can 

10 serve as a possible system or subsystem platform that contains both active and passive 
caixQ)onents along wifli ckcdtry, layered to provide most of flie benefits described for 
conditioning propagated energy from a source to a load and back to a return. Prior art 
PCBs are akeady udUzing predetennined layeoced configurations widi VIAs to service or 
t^ the various power, signal, and ground layers that lie between a dielectric and 

15 insulating mataiaL 

At least one pair of electrically opposing complementary aligned and stacked 
conductive energy pathway electrodes are almost all surrounded with symmetrically 
aligned and stacked shielding electrodes combined in a electrode cage-like structures 
comprising at least one centralized and shared, common conductive pathway or area. At 

20 energization, the internal/external common energy pa&way electrodes and/or area 
becomes a shared reference ground plane for the circuit voltage existing betwem ttie two 
. oppositely phased or-electtically opposing' difTerential conductive energy pathway 
electrodes, which are electrically and physically located on opposite sides of the common 
energy pathway electrodes as weU as the centralized and shared^ common conductive 

25 electrode pathway or external common conductive area. These types of configurations aid 
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sigoificantly in siqipressing E-Fields and H-fields, stray capacitances, stray inductances, 
parasitics^ and allowing for mutual cancellation of electrical fields of the variously 
positioned signal, powo: and return pathways. A PCB built or utilizing an embodiment 
variation of the invention architecture can utUize the various grounding schemes to 
S increase the efficiency of existing structures now used by large PCB manu&cturers. 

To propagate electromagnetic interference eaorgyi two fields are required, 
an electric field and a magnetic field. Electric fields couple energy into circuits through 
the voltage dififerentlal between two or more points. Qianging electrical fields hi a space 
give rise to a magnetic field Any time-varying magnetic fiux will give rise to an electric 

10 field. As a result, a purely electric or purely magnetic time-varying field cannot exist 
independent of each other. A passive architecture, such as utilized by an invention 
embodiment, can be built to condition or nodnimize both types of energy fields that can be 
found in an electrical system. While an invention embodiment is not necessarily built to 
condition one type of field more than another, it is contenq>lated that diSerent types of 

IS materials can used to build an embodimcait that could do such specific conditioning upon 
one mergy field over anotiier. 

As for almost aU embodhnents of the present invention depicted and those not 
pictured, the applicant cont^plates a manu&cturer to have the option of combining a 
variety and wide range of possible materials that are selected and combined into the 

20 mate-up of an invention embodiment when manufactured, while still mafntainiTig some 
or almost all of the desired degree of electrical fimctions of an invention embodiment. 

Materials for composition of an invention ^bodiment can comprise one or more . . 
layers of material elements compatible with available processing technology and is not 
limited to any possible dielectric material. These materials may be a s^niconductor 

25 material such as silicon^ germanium, gallium-arsenide, or a semi-insulating or insulating 
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material and the like such as» hut not limited to any K, hig^ K and low K dielectrics. 
Equally so, an invention embodiment is not limited to any possible conductive material 
such as magaetic, nickel-based materials, MOV-type material, fenite material^ fihns such 
as Mylar, or almost any kmd of substances and processes that can create conductive 
5 pathways for a conductive material, and ahnost any kind of substances or processes that 
can create conductive areas such as, hut not Imnted to, doped polysilicons, sintered 
polycrystallines, metals, or polysilicon silicates, polysilicon silicide, conductive material 
deposits. 

Use of an invention embodiment or unit attached between energized, paired lines 

10 will alleviate problems of c^acitive imbalance or circuit voltage imbalance, or, 
manufacturing imbalances usually associated with prior ait devices that are accentuated at 
hig^ frequency operations. 

Prior art c^acitors manu&ctured in the same production batch can easily posses a 
variability in c^acitance from component to conq)onent, ranging anywhere fi:om >.0S% - 

15 25%. Ihus, when prior art capadtors are placed into a circuit and energized, their 
manufacturing tolerances are carried to the circuit and in this case, a differential paired 
circuit for example, exacerbate a voltage imbalance in the circuit Even if prior art units 
are manufactured to obtaiQ minimal variations in capacitance of less than 10% between 
discrete units, a cost or a substantial premium must be paid by the user in order for the 

20 manufacturer to recover the costs &r testing, hand sorting manu&ctured lots, as well as 
the additional costs for more specialized dielectrics and manufacturing techniques that are 

' • • needed to produce prior art units-witfa reduced individual variance difiorences required for 
diffmntial signaling or filtering. The mvention allows Ihe use of very inexpensive 
dielectric materials (relative to the others available) to obtain balance between two lines. 
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Use of an invention embodiment will allow placement into a differentially 
operated drcxiit or almost any electrically opposing and differentially paired line 
circuitries to provide con^lementary and essentially, equal capacitive tolerances, 
attributed to a invmtion unit, that will be shared evenly and conqjlemaitaiy by portions 
5 of propagating energies found between each paired line of the circuit utiliziiig an 
invention embodiment in an electrical manner. Invention voltage tolerances and/or 
capacitive and inductive balance/and or minimizations bet^reen a commonly shared 
central conductive pathway found internally wifliin an invention embodiment will almost 
always be relatively maintained at levels that originated at the factory during 
1 0 manu&cturing of an invention embodiment even with the use of X7R dielectric, which is 
commonly specified with as much as 20% allowable capacitive variation amongst 
discrete units. 

Thus, an invention lhat is manufactured at a value larger than 0 to at least a 5% 
tolerance, when manu&ctured as described in the disclosure will almost always also have 

IS a correlated a value larger than 0 to at least a 5% tolerance, capadtive tolerance between 
paired lines in an energized 3>^tem and an added benefit exchange of two prior art 
devices for bypassing paired lines with one said invention embodiment. Thus, expensive, 
specialised, dielectric materials are no longer needed for bypass and/or decoipling 
operations in an attempt to maintain a capacitive balance between two system conductive 

20 pathways, as well as allowing an invention user the opportunity to utilize a capacitive 
element that is homogeneous in material make vp within the entire circuit The new 
invention is placed between conductive pathways, while the common conductive 
pathways that also make up an invention embodiment are connected to a third conductive 
pathway that is common to all elements of the common conductive pathways and is the 

25 external conductive area. 
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Whea the umversal multi-fbnctional common conductive shield structutie plus two 
electrically opposing differential energy patliways is manu&ctured and subsequently 
attached to an extmially manu&ctured conductive pathway fiiat is separate (not of) from 
the electrically opposing diffearential energy pathways that are also utilizing an invention 
S embodiment, an invention embodiment will almost always simultaneous provide mergy 
conditioning functions that include at least bypassing, energy, power line decoupling, 
energy storage and filtering. 'Such that within the invention embodiment almost all of the 
electrically opposing differential energy pathways or electrodes are almost completely 
enveloped within the shield structure and will almost always be relatively free fix>m 

10 ahnost all internally generated capadtive or energy parasitica trying to escape fiom the 
enveloped contaimnent area sunounding the enveloped differential conductive pa&way 
electrode. At the same time, the universal multi-fimctiox3ial common conductive shield 
structure acts to prevent almost any esctemally generated capadtive or energy parasitics 
sudi as "floating c^adtance^' from coiqpling onto the very same enveloped difiEerential 

IS conductive pathways due to the physical shielding, separate of the electrostatic shield 
effect oieated by the energization of the common conductive shield structure and its 
attachment by commonly known industry attachmwt xoeans know to the art to an 
externally located common conductive area. 

Attachment to a common eictemal conductive area includes areas such as 

20 commonly described as a ^floating', un-potential conductiye area (at a given moment), a 
drcuit system retuio, chassis or PCB ground, or even an earth ground. Through odier 
fimctions such as cancellation of mutually opposing energy fields and internally 
connected parallel circuitry, an invention embodiment allows a low unpedance pathway 
to develop upon and wiflun the Gauss-Faraday cage-fike or common conductive shield 

25 structure unit with respect to its enveloping conductive common shields pa&way 
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electrodes that can subsequenfly ftcilitate or allow for the condnue d movem«t of 
portions of energies out onto an Genially located conunon conductive area, thus 
completing a creation or &cilitation of development of an energy pathway of low 
impedance for utilization of unwanted £!MI noise, as well. 
S This attachment scheme will almost always allow a "0" voltage reference to 

develop on opposite sides of the shared central and conmion conductive pathway^ with 
respect to each differential conductor locatedi each of its (differential conductor) 
structures and the extenially used common conductive surfitce. Use of an invention 
embodiment allows voltage to be maintained and complementary even with SSO 

10 (Shnultaneous Switching Operations) states among gates located within an integrated 
circuit and without contributing disruptive energy parasitics back into &e circuit system 
as an invention embodimrat is passively operated, witliin said circuit system. 

Thus, parasitics are prevented or minixmzed from upsettmg the cq)acitiv6 balance 
that was manufactured into the unenergized invention and is contrary to what occurs with 

IS every other prior art unit not using the conductive shield structure. Prior art has usually 
allowed effects fiom fiee parasitics to disn^t a circuit despite the best attempts to the 
contrary with almost all prior art devices to date. 

As previously, noted, propagated electromagnetic interference can be the product 
of botix electric and magnetic fields, respectively. Until recently, emphasis in the art has 

20 been placed upon on filtering EMI &om drcuit or energy conductors canying higlh 
fi^uency noise with DC energy or current However, an invention embodiment is 

- capable of conditioning energy that uses DC, AC, and AC/DC hybrid-type propagation of 

energy along conductive pathways found in an electrical system or test equipment This 
includes use of an invention embodiment to condition energy in systems that contain 
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many different types of energy propagation formats, in systems that contain many kinds 
of dxcuitry propagation (diaractedstLcs, within the same electrical system plotfoim 

It should be noted, that ahhong^ not shown, the vadons electrode layerings in 
FIQS. 2^,8» and FIG. 9 aie contemplated to have dither spHt electrode configuratioDS or 
5 combinations wiih other non-^lit dediode configorations. Due to the interest of time, 
Ihe various combinations have been omitted in this disclosure £br specific drawings. 

Principals of a Faraday cage-like structure are used when the common ccmductive 
pathways are joined to one another and the grouping of said pathways co-act together 
with the larger, ^eternal conductive area or sur&ce to suppress radiated electromagnetic 

10 emissions and provide a greater conductive sur&ce area in which to dissipate over 
voltages and surges and initiate common conductive electrode cage-like electrostatic 
dynamic stqppression of parasitics and other transients, simultaneously, when a phnrality 
. of common conductive pathways are electrically coiq)led to systCTi or chassis ground and 
are relied t^on for reference ground for a circuit in whidx an invention embodiment is 

IS placed mto and energized. Electrically opposing differential conductive energy 
electrodes or structures are separated electrically and also shielded £com one another and 
nonnaUy do not touch within an invention mbodiment. 

Attached, internal common conductive electrode pathways that make up a Faraday 
cag^like sfaructure allow a common extesmal conductive area or common energy pathway 

20 to become, in essence, an extended, closely positioned, and essentially parallel 
auangement of said common conductive elements with respect to thdr position, if located 
internally -witiun- a pre-detecmined layered PCB or similar electronic circuitry at 
subsequm.t energization. 

Portions of a universal fiuraday shield arahitecture with stacked ccmductive 

25 hierarchy progression with paired; electrically opposing differential conductive pathways 
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are shoi^ in detail in FIG. U HG. 2, and FIG. 3. Accordingly, discussion will move 
freely between FIG. 1, FIG. 2, and FIG. 3 in order to disclose the importance a portion a 
paired differential conductive pathway independent and intor^hangeably configured 
Faraday-cage-like common conductive shield structure like an embodiment 9905 shown 
S in FIG. 3 which can allow for multiple yet independently operating energy conditiomng 
when placed in conductive combination with various intCTial and external common 
conductive pathways (not fiiUy shown) in FIG. 1 , FIG. 2, and FIG. 3. 

In HG. 2. common conductive shielding electrode pathways, 850F/850F-1H 
840F, 830F, 820F, 810F, 800/800-IM, 810B, 820B, 830B, 840B and 850B/850B-IM 

10 comprise an embodiment of a universal &raday shield architecture with stacked 
conductive hierarchy progression shown without the paired, electrically opposmg 
differential conductive pathways in CTibodiment 9900 Final and optional sandwiching 
850F/8S0F-IM and 8S0B/8S0B-IM common conductive shielding pathways which are 
used as image shields dqpicted in embodiment 9900 and as a portion of a variation, shown 

IS in 9905 of FIG. 3 usmg species of common electrode poQiways which can also be found 
to comprise a portion of a universal &raday shield architecture witti stacked conductive 
hierardiy progression with conductive diffearential pathways, if desired. 

It should be noted that most, but not all, of the general principals described herein, 
would be universal with the new invention and alternative embodiments. The sections 

20 that reference to common conductive pathway 800/800-INf also i^ly to the other 
common conductive pathways in terms of connecting to the same electrically potential 
ext^al common pathway not of the external differential pathwa)^ (both not shown in 
FIG. land HG. 2), 

To begin, FIG. 1 shows a portion of the complete shielding electrode container 
2S 800E of FIG. 2. Referring back to FIG. 1, differential conductive by-pass electrode 
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pathway 8S5BB is sandwiclied between the shared, central common conductive pathway 
800/800-IM and common conductive shielding dectcode pafliway 810B (81 OB is not 
shown inFIG, 1, but 8I0B is shown in FIG. 2). 

Positioned above and below pathway 855BB is a dielectric .material or dielectric 
5 medhim 801. Depositing, manufacturing and/or act of portioning dielectric material or 
dielectric medium 801 is for the most pwA, a general enveloping and intecposition of the 
piedeterDibied dielectric material or medmm 801 during fhe manufacturing process by 
standard means known in the art. 

Dielectric material 801 fonns an area or space of separation 814 between 

10 embodiment edge 817 and common electrode pathway edge 805 as well as a generally 
equal distance spacing with respect the differential conductLve pathways electrode edges 
803 and enibodiment edge 817. Common conductive pathways 800/800-lM and 810B, as 
well as' electrode pathway 8SSBB, axe almost all separated firom each other for the most 
part by a general parallel interposition and distance 814C with a predeteimuxed dielectric 

1 5 material or medium 801 positioned against them. The SMC distance exists on at least two 
sides ofthe boundary or sur&ce or sur&ce edge 803 ofSSSBB and 805 of 8007800-IM- 1 
& 2, each respective planar electrodes (2) principal surface areas as well as each 
perimelsr edges as described contact for the most part with material 801, except where 
file various conductive connectionB are made to the various electrode connection 

20 materials 798-GNDA and 890 A respectively by way of the elongated portions 812A and 
79-GNDA» respectively &r each conductive electrode layered position. 

' ' It should be noted Ibat the inset distance or area of element 806 is the boundary 

for the containment area of the energy ilux portions during energization and ibis spacing 
is almost aSwsys relative to both perimeter conmion shielding electrode edge 805 and to 

25 sandwiching common conductive shielding electrode pathways and to electrically 
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Opposing dififerential electcode edge 803 of almost any of the sandwiched difierential 
conductive electrode pathways (not all shown). This positiomng and setback distance 806 
of ahuost any dijQferential conductive electrode pathway electrode edge 803 within 
common electrode edges' 805 of almost any of the mventioa enibodiments* common 
5 shielding electrode pathway 799G conductive material area is consid^ed an axiom of an 
invention embodiment. This axiom goes for almost any paired, diff<a:eQtial conductive 
pathways comprising and utilizing a shielding electrode hierarchy structure whether in a 
container or extraial of the shielding 800' V container such as shown in HG. 3 and 
includes at least one pair of outer electrically opposing differential electrodes found 

10 beyond the shielding electrode hierarchy stracture yet ate both outer electrically opposing 
diffemitial electrodes shown in FIG. 3 will ahnost always be utilizing to some degree the 
shielding electrode hierarchy structure in a shielding manner in either a discrete or non- 
discrete version of an embodinaent(whichniaynotheshowii, herein). 

To he^, a portion of an invention embodiment like that shown in FIG. 2 and 

15 after beginning jBrom FIG. 1, two single, common conductive contameis 800*X* are now 
formed whh two common conductive shields each, res^ctively. However, in 
manufiacturing process rather than using four common shield electrodes, one can create 
two common conductive shielding electrode containers with three shielding electrodes to 
create 800E and 800F for example. Thus, each single common conductive container 800E 

20 and 800F is sharing a c^itrally positioned shielding electrode pathway that is common to 
both conductive shielding electrode structures and containeis, which in turn make vip in 
. this case a cotnmon conductive Faraday center structure designated 900A. 

. It should be noted that as well as forming common conductive Faraday center 
structure 9OOA4 portions of common conductive shielding electrode structures designated 
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respectively as 900 ")C* or like 900B and 900C of the much larger common conductive 
shielding electrode structure 9900 are now created. 

Common conductive shielding electrode stnictures 900A, 900B and 900C as 
shown in FIG, 2, would each, alone, operate sufi&denfly as one common conductive 
S Faraday cage-like structure with electrically opposing differential electrodes, if built as 
such, individually and if they include at least one pair of outer electrically opposing 
dififerential electrodes separated by the same common conductive Faraday cage-like 
structure and found beyond the inside of the shielding electrode hierarchy stmcture, they 
will almost always still be both utilizing to some degree the shielding electrode hierarchy 
10 structure in a shielding manner in d&o: a discrete or non-discr^ version of an 
embodiment (which may not be shown, herein). 

When an invention embodimoit utilizes placement of the respectively paired, 
electrically qi^osing differential energy pathways (not shown) and energized, and a 
structure like either 900A» 900B and 900C are also connected together and to a external 
IS common ener^ pathway and not of the electrically qpposmg and external difEerential 
energy pathways, energy conditioning functions will ahnost always occur when attached 
into energized circuitry. 

Ihe relative inset or overliving shielding distance and area 806 relative to flie 
insetting of electrode 8S5BB within 800/800-IM- of FIG. 1 enables an electrostatic 
20 shielding effect; among others, to fimction fiom ttiis positioning relationship and among 
various element relationships within an invention embodiment. Some of these 
• -space/distance relationships conipiise among others, vertical positioning of electrodes of 
almost all species (differential and common) relative to one another and by fte separation 
dielectric material 801 amounts used in tenns of spacing these electrodes fix>m one 
25 another and within, the respective relative horizontal positioning to internal electrode 
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positions. This also includes Ihe various spacing and distances lelationships with respect 
to extenml ^bodimeat borders or energy conditioning functions and their effect within 
these borders that are needed for die proper energy conditioning interactions diat take 
place within these positioning and borders. It should be noted that the common 
S conductive pathway SOO/SOO-IM should extend in a perimeter or edge overlapping 
distance beyond the perimeter or edge of be electrode pathway 85SBB to provide 
shielding against portions of various types of energy flux fields (not shown) vrfuch might 
have normally atteizzpted to esc^e or extend beyond the electrode edge 803 of the 
electrode pathway 8SSBB to couple i:5>on a •Sdctim" conductive pafliway (not fully 

10 shown) but were it not for common electrodes 800/80&-IM-, 810F. 

The electrostatic shielding effect created by an energized, groining of diese 
common electrode pathways comprise a grouping of &nulay-like cage systems which 
result in a reduction or a minimization of near field coiq>ling between ahnost any 
internally positioned diff^ential electrode pathways such as 87SBB (not shown) which 

IS would generally be positioned nearby. The horizontal electrode inset distance 806 can be 
stated to range between approximately greater than >0 to 20+ times the vertical distance 
or electrode inset (distance or 814C as the approximate measured inset spacing of a 
differential to a common electrode shielding inset 806 wfaidi creates a certain distance 
relationshQ) between the electrode pathway 8SSBB and the common conductive padiway 

20 800/800-IM. This is based on standard manufiicturmg methods and distance. 

Or in other words^ the principal sur&ce electrode conductive area size» less the 
elongated portions, (if usedX or conductive plane size of almost any neighboring 
difTerential electrode pathway will ahnost always be less in the corresponding principal 
surface electrode conductive area size, less the elongated portions, (if used), or 

25 conductive plane size than any of one of the common conductive shielding electrode 
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pathway that is adjacent and paiallel to it, regardless of almost any other elenaonts 
separatmg these two adjacent inv»tion elements other fbm another dif&reatial electrode 
(such as with split electrode mate). This means that despite dielectric material 801 or a 
split diffejreDtial electrode mate» the next adjac^t common conductive shielding electrode 
S pathway will almost always be at least larger in coverage size and will be considered 
shielding the same adjacent di£ferential electrode. 

There is one size excq>tion as a goieral rule and it is only applicable to at least fhs 
outCT sandwiching differential electrode pathways like shown with 865BB and 865BT of 
FIG. 3. These special outer sandwiching differential electrode pathways can be largtf or 

10 smaller m conductive area siz^ conductive material coverage or conductive plane size 
than its adjacent common conductive shielding electrode pathway(s) and further, these 
outer sandwiching differential electrode pathways 86SBB and 865BT of ?I0. 3C do not 
need to be identical in size with respect to one another due to other invention electrical 
function variation configuxations. 

15 Thus, unless any paired set of differential electrode palhways are same in the 

general cone^onding conductive princq>al electrode sui&ce area sizes, principal 
electrode conductive material coverage's or conductive plane sizes as any of the next 
adjacent common conductive shielding electrode principal electrode surfaces or 
pathway(5), variations of this axiom are considered an invention embodiment possessing 

20 portions of the energy conditioning functions as disclosed. 

The electrode inset distance 806 can be optimized for a particular plication, but 
• Hhe- general perimeter distances of common/diffamtial electrode overlap 806, distances 
814, 806A and 814C among each respectively contained differential electrode to common 
shielding electrode pathway pauings and ov^^ relationships are ideally, ^proximately 

25 the same duoughout an invention embodiment, as maiuifacturing tolerances will allow. 
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In addition, Hie internal differential conductive electrode pathways like 8SSBB 
which are sandwiched within the conductive areas of two conunon conductive pathways 
such as 80Q/800-IM and 810B (not shown) of FIG. 3, maintain an 806 distance 
relationship between the electrode edge 803 of differential conductive electrode 8S5BB 
S which will be relative to the perimeter electrode edge 805 of common pathway electrode 
800/800-IM, such that electrode edge 805 eigoys a perimeter which is exposed or 
'^eddng out*' beyond electrode edge 803 by at least the vertical separation distance 814C 
as shown in FIO. 7A of the disclosure which shows a relative dielectric thickness that 
allows a distance or area inset to be a rule related to a relative horizontal distance for 806 

10 which is a result of adding to the three-dimensional distance 806 from the common 
conductive shielding electrode edge 805 when measured with respect to the differential 
electrode pathway electrode edge 803 of 800B such that the outer electrode edge 803 of 
dififerential conductive pathway electrode 85SBB is inset and interposition between and 
ov^apped by a common electrode edge perimeter 805 of sandwiching common 

15 conductive pathways 800/800-IM and 810B (not shown) and covermg a distance or an 
area 806, along almost the total perimeter distances of 80S and 803 located on aiid 
attributed to both 800/800-IM , 810B while relative to a sandwiched difEorential 
conductive energy electrode pathway 855BB or equivalent Mmor or slight differences of 
806, 814 and 814C distances or areas are unimportant between the pathways as a whole 

20 or individually, as long as electrostatic shielding function (not shown) of universal 
fiuraday shield architecture with stacked conductive hierarchy progression comprising 
-paired^-electrically-opposing differential conductive pathways is not compromised. 

It is desired that common conductive shielding electrode pathways such as 
850F/850F-IM, 840F, 830F, 820F, 810F, 800/800.IM, 810B, 820B, 830B, 840B and 

25 8SaB/850B-IM shown in FIG. 1, FIG. 2 and for the series depicted in FIG. 3 for exan^le. 
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will geaerally almost all possess nearly the same sized area of common conductive 
shielding electrode pathway material 799G« respectively, for the type of finished 
embodiment desired by the user and as normal manu&cturing limitations allow in order 
to msure a homogenous area size ielati(mship for ahuiost any combination of various 
5 neighboring common conductive pathways. This goes for a size relationship with respect 
to each member of the coimnon conductive pathways that are grouped as shielding 
electrodes, respectively, in ahnost any general invention embodiment mak&-up. Thus, any 
one, sandwiched internally positioned differential conductive pa&way, both singularly 
and with its' same sized, paired mate, will almost always be completely shielded, 

10 physically by at least any two larger, but same sized-common conductive shielding 
electrode pathways relative and respectively to one another and both of which will be 
almost always comprised of a larger total shielding conductive electrode area ttian that of 
the diifamdal electrode they shield. This same sized-common conductive shielding 
electrode axiom holds to the size relationship of the at least same sized or larger 

IS conductive material area of a common electrode energy pathway element relative to the 
conductive area size of any sandwiched differential conductive pathway or el6ctiodes(s) 
within ahnost any of the inventions* Faraday-cage-like common conductive shield 
stnichxre contamers such as tiiose designated 800A, 800B, 800C, 800D, 800E, 800P, 
800G, and 800H as depicted in FIG. 2 and partially m FIG. 3 (each referred to generally 

20 as 800'X'). 

It should also be noted that ahnost any one of the sandwiching common 
conductive pathways* will posses a total top and bottom conductive material area sum 
almost always greater than the total conductive area material sum, top and bottom, of 
ahnost any one-sandwiched differential conductive pathway, alone. Any one of the 
25 sandwiched, differential ccmductive pathways will ahnost atwa^ be ahnost completely 
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physically shielded by common conductive shielding dectcode mabsnal area so to 
partially makeup typical umversal ftiaday shield aichitecture with stacked conductive 
hierarchy progression comprising paired, electrically opposing di^erential conductive 
pathways. 

5 All of the conductive common conductive pathways shown in FIG. 1 and FIG. 2, 

including common conductive shielding pathway electrodes 850F/850F-IM, 840F, 830F, 
820F, 810F, 800/800-IM, 810B, 820B, 830B, 840B and 850B/850B-IM are normally 
inset a pre-determined three dimensional distance 814 from the outer edge 817 of 
embodim»t 9905 (not shown) but this can be seen in detail with 800E of FIG 1. 

10 It should be noted that element 813 is a dynamic r^resentation shown of the 

center axis point of the three-dimensional energy conditioning functions that take place 
within an invention embodiment (not shown) ace relative with respect to the final size, 
8hq>e and position of the embodiment in energized circuitry. 

Thus, paired and same sized electrically opposing, differential conductive 

IS pathways, along with the larger sandwichmg common condnctive pathways, like 
800/80&^IM and 810B of FIG. 2 will be ahnost always generally of die same size, 
respectively, per homogeneous species groupings (Conamon or differential pathways) to 
one another within the same q>ecie5 groi:q)ing, as relative manu&cturtng capabilities will 
allow. This same-sized conductive pathway electrode species axiom is good for almost all 

20 conductive pathway species groups, which comprise scmie of the main elements within 
the general make-up of almost any new invention embodiment. 

' Contmuing back with FIG. 1, differential conductive electrode pathway 8SSBB 
can comprise a deposited, doped, chemically created or placed, or singly screened on 
conductive electrode material area 799 of any differential conductive pathway will ahnost 

25 always be less in total conductive area size than any of one common conductive shielding 
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electiodfi material area 799G size, and almost always relative to of any given sandwiching 
common conductive pathways* such as 800/800-IM and 810Bs', conductive electrode 
pathway material 799 area ^en calculating a ratio of total conductive electrode mat^al 
areas. (It should be noted that 799 and 799G are normally identical conductive material 
5 types disclosure purposes and althougji in other embodimoits Hiey could be of different 
material types, they are of the same type, herein but labeled differently in order to explain 
the embodunents as thoroughly as possible.). 

The sandwiching function of these 850F/850F-1M, 840F, 830F, 820F, 810F, 
800/800-IM, 810B, 820B, 830B, 840B and 850B/850B-IM shown in FIG. 2 that make up 

10 shielding electrode containers 800A, 800B, 800C, 800D, 800E, 800F, 800G, and 800H \sp 
to that envelope the differential pairs to make up essential gioiq>ings of paired conductive 
shield-like containers 800X will again aid to a good degree in performing the portions of 
energy propagation relative to the externally attached, common conductive area or 
common energy pathway and will simultaneously allow for creation of voltage image 

1 5 reference aids for circuits contained within the invention embodiment 

It should be noted that equal numbers of shielding electrode container structures 
800'X' that make up part of an invention embodiment are in balance within the 
embodiment structure according to a followed predetomined stacking sequence and that 
almost any additional or extra single common conductive shield pathway layers that are 

20 added by mistake or with fbrefliought during the manu&cturing process will not 
sufG.ciently harnper or degrade energy ccmditioning operations. An added extra common 
conductive electrode layering can actually reveal a potential cost savings in the 
manufacturing process wherein almost any automated layer processes could possibly 
added the additional outer layer or layers as described or actually not include one of the 

25 two designated — IM common conductive shield electrodes. It is disclosed that these 
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manuficturing entns whether intaitional or acddental, will not oven^elmingly hannful 
to the balance integrity of an invention mbodiment comprising the properly sequenced 
stacking of conunon conductive shielding electrode containers designated 800X. as 
discussed and is fiilly contemplated by the applicants. However, this adorn is not true 
5 when the additional outer separated paired and same sized, electrically opposmg, 
difforential conductive pathways are in position. In this case it is essential that the equal 
numbers of shielding electrode container structures 800'X' that make up part of an 
invention embodiment are in balance wittin the embodiment structure according to a 
followed predetennmed stacking sequence. There should be no additional or extra smgle 

10 common conductive shield pathway layers placed before application of the additional 
outer separated paired and same sized, electrically opposing, differential condactive 
pathways. Thus ahnost any additional or extra single common conductive shield pathway 
layers, individually, that are added by mistake or with forefhougiht before positioning the 
additional outer separated paired and same sized, electrically opposing, differential 

15 conductive pathways during the manufacturing process will hamper or degrade energy 
conditioning operations. The number of paired and same sized, electrically opposing, 
differential conductive pathways within almost any variation of an invention embodiment 
must be even in number. 

By fiirther looking at PIG. 2, it is sem that connnon conductive shielding 

20 electrode pathways, 850F/850F-IM, 840F, 830F, 820F, 810F, 800/80&-IM, 810B, 820B, 
830B, 840B and 8S0B/850B-IM are also sunoimded by dielectric material 801 that 
provides for support and the outer casing of the invention embodiment when configured 
as a diso:^ component The common conductive connection material or structures 
designated 798-GND'X', axe applied to a elongated, contiguous portion of said common 

25 shield pathway electrode extension at electrode edges 805 of common 



wo 01/86774 PCTrtJSOl/03792 

- 34 - 

pathway electrode material 799G of coxxtained wi&in stnictare 9900 on at least iwo sides 
as shown for this configuration and as is dqricted inFIO. 2 and as is depicted in detail &r 
conunon electrode energy pa&way 800/800-lM m HG. 1. Jt should be noted that the 
number of common shield pathway electrode extensions 79-GNDA at any of the coznznon 
5 electrode edges 805. 

Various dielectric materials 801 also enable predetennined electrical conditicming 
fimctions to operate upon portioDB of propagating energies transporting along the various 
combinations of electrically opposing and paired differential conductive energy pathways 
that are within or utilizing the ^bodiment AOC. 

10 A further look at FIG 2 reveals element type 798-GND'X' common conductive 

attacbmmt means, electrode or termination structure wiU allow electrical and physical 
connection of common cotKluctive pathway energy electrodes, 850F/800F-IM, 840F, 
830F, 820F, 810F, 800/800-IM, 810B, 820B, 830B, 840B and 850B/850-IM, 
respectively, to each other and to the same electrically conductive external common 

15 conductive pathway or external common conductive energy pathway or area 6803 as 
dqiicted in FIG. 3. This new common energy pathway created is not of the differential 
pathways (not shown) and is utilized for the development or the creation of a third, 
common conductive energy pathway, external (not shown) to an invention embodiment 
and of 798-GND'X' common conductive attachment , such as an electrically conductive 

20 material, electrode or termination stmcture. 

The universal, multi-fimctional, common conductive shield structure 9900 
- • comprises multiple^-^taoked, oommon conductive cage^Iike structures 900A, 900B and 
900C as dqpicted and whidi in turn are comprised of multiple, stacked, conmion 
conductive cage-like structures or containers 800A, 800B, 800C, and 800D (each referred 

25 to generally as 800X), in a generally parallel telationship. Each common electtode 
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studding, cage-like structure 800X comprises at least tv^o common conductive pathway 
electrodes, 850F/800F-IM, 840F, 830F, 820F, 810F, 800/800-IM, 810B, 820B, 830B, 
840B and 8S0B/850-IM. The number of stacked, common conductive cage-like sbuctuires 
800X is not limited to the number shown herein, and can be almost any even integer in 
5 number. Thus the number of stacked, common conductive cage-like structures 900X is 
also not limited to the number shown herein and could be of an even or odd integer. 

Althoug)i not shown, in other applications, each paired common conductive cage- 
like structure 800X sandwidies at least one conductive pathway electrode as previously 
described in relation to FIG. 1. Tlie common conductive cage-like structures 800X are 

10 shown separately to emphasize the fact ihey are paired together and that almost any type 
of paired conductive pathways can be inserted within the respective common conductive 
cage like structures 800X As such, the common conductive cage-like structures 800X 
have a universal ^plication when paired together to create larger common conductive 
cage-like structures 900X, which are delineated as 900B, 900A and 900C, respectively 

IS and can be used in combination with paired conductive pathways in discrete, or non- 
discrete configurations such as, but not limited to, embedded within silicone or as part of 
a PCB, discreet component networks, and the like. 

As has described in FIO. 2, the dielectric material 801, conductively separates the 
individual common conductive pathway electrodes 850F/800F-IM, 840F, 830F, 820F, 

20 810F, 800/800.IM, 810B, 820B, 830B, 840B and 850B/850-IM, fiom the paired and 
same sized, electrically opposing, diffearential conductive pathways or conductive 
pathway electrodes (not shown) sandwiched therein and also conductively sqiarates as 
well as shields the outer at least one pair of same sized, electrically opposuig, differential 
conductive pathways. 
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In addition, as desmbed in relation to FIG. 1 and FIO. 2, a tmniTnimi of two 
cages, for example 800E and SOOD, which make up larger cage 900A« are required to 
make up a multi-functional line-conditioning structure for use in almost all of the layered 
embodiments of the present invention. Accordingly, there are a minimum of two required 
S common conductive cage like structures 800X, as rq)resented in FIG. 2 per each 900A, 
900B, and 900C, respectively. The very basic common conductive pathway 
manufacturing result of any sequ^oice (excluding dielectric materials^ etc.) should ^pear 
as an shielding electrode embodiment structure that comprises a minimum of three 
common conductive interconnected common shielding electrode pathways stacked and 

10 further comprising, at least two sets of pairings of electrically opposing, dififorential 
electrode energy pathways, one set paired and internal within the minimum of three 
common conductive interconnected common ahielding electrode pathways and one set 
paired and eternal to the minimum of three common conductive interconnected common 
shielding electrode pathways that can be connected an energized such that it will contain 

IS at least on portion ofan operating, electrical circuit when energized. 

In summary, goaerally, ^en a single, larg^ Faraday-cage-hke structure 90O'X' 
is attached to a larger external conductive area (not shown), the combination helps 
perform simultaneously, energized Ime conditioning and filtering functions i^on the 
energy propagating along the various paired groupings of electrically opposmg 

20 difEi^:ential conductive electrodes pathways (not shown), sandwiched within the cage-like 
structure 900'X' as well as conductively separating at least one pair of outer positioned, 
generally the same sized (there are exceptions to these special outer electrodes), 
electrically opposing, differential conductive pathways. 

With almost all variations of the universal faraday shield architecture with stacked 

25 conductive hierarchy progression is utilized as an intoxonnected shield stnicture 



wo 01786774 PCT/USOl/03792 

- 37 - 

comprisiqg various individually layered shieldizag electrodes Ifaat share a common 
conductive coimection wi& one another and with an esctemally located energy pathway 
not of the differential conductive pathways. 

Conductive common connection of the intemally placed shielding electrodes with 
5 one anottier and to an external energy pathway not of the differential conductive 
pafliways allows this third pathway to be used simultaneously as a 8q>arate energy 
pathway that can provide a reference voltage to the portions of circuitry contained within 
an invention embodiment The third energy pathway utilized by fhe grouped electrode 
shielding pathways also simultaneously allows for development of a predetermined low 

10 impedance palhway utilized by the respective portions of the energies utiliziziig die 
differential pathways for propagation. 

Differential propagation of energies through an invention embodiment allows for 
development of a device or embodiment that provides portions of the energies within an 
invention embodiment AOC to utilize portions of an invention embodiment in a 

IS complementary and balanced manner with respect to one anoth^ and to the benefit of the 
circuit system efEciency over that of similar prior art circuitry. This s^arate and 
commonly shared third pathway acts as not only a voltage divider for energies found in 
predetermined energized circuitry due to its actual physical and electrical placement 
locations in a normally larger energized circuitry. This physical and electrical location 

20 can best be described as a shielding electrode inteipositioning and electrically common 
placement b^een at least a set of internal^ paired and oppositely co-acting» differential 
cenduGtive energy pathways and at least one pair of outer positioned, generally the same 
sized (there are excqitions to these spedal outer electrodes), electrically opposing, 
differential conductive pathways during energized operations. 
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Thd separate third pathway also becomes simultaneously utilized and shared as a 
common voltage reference node with respect to not only a circuit operating wittdn an 
invmtion embodiment and/or its 813 AOC (not shown) but at least a set of paired and 
oppositely co-acting, difTerential conductive energy pathways and at least one pair of 
S outer positioned, generally the same sized (there are exceptions to these special outer 
electrodes), electrically oiq)osing, diifeiential conductive pathways of the same dicuit 
during energized operations^ as well. 

The inv^on will also minimize or suppress unwanted energy parasitics 
originating fixmi either of the paired and oppositely co-acting, differential conductive 

10 energy pathways connected to circuitry, respectively, fiom upsettmg one another, 
portions of the propagating circuit energy or voltage balance within the AOC of an 
invention embodiment The invention will also minimize harmful and unwanted energy 
parasitics a subsequmt conduction pathway of release for escaping in. the form of 
common mode energies and the like back into ttie circuit system to detrimentally affect 

15 circuitry outside the AOC influence. 

Referring now to FIG. 3, a break down of the overall structure 9905 mto even 
smaller, paired, cage-like conductive structure portions can be done and reveals for 
example, various smaller grouping of overlqiping conductive shield structures down to 
just 900A which is further comprised of common conductive shielding electrode oaergy 

20 pathways 810F-, 800/800-IM-, 810B- individually of the shield gpedes group will be 
ahnost always conductively combined and attached togetiba* with external common 
conductive material 6805 or industry standard connections means (not shown) to allow an 
externally located common conductive area or pathway 6803 to be utilized and ^lich is 
not of the various e^ctemal electrically opposing differential conductive energy pathways 
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that can be found attached to or condactively connected to an invention embodimmt fi)r a 
typical application for the new invention. 

As seen in FIG. 3, to condition paired electrically opposing dififerential conductive 
bypass propagation mode energy paQiways like inner 8SSBB and inner 8S5BT and the 
5 paired electrically opposing dififerential conductive^ bypass propagation mode energy 
pathways like outer 86SBB and outer 86SBT of FIG. 3» a larger stacking of cantaraeis 
800"X'* wiU comprise common conductive universal shielding electrode structure 9905 or 
equivalent in such a mamier that various common conductive pathway shielding 
electrodes could be added in a pre-detenrdned fashion to form flie paired 900''X" 
10 structures, which in turn foim a larger overall shielding electrode structure similar to that 
shown in FIG. 2. 

As long as, common conductive connection material counections 798-GNDA can 
maintain some type of physical and electrical contact with a portion of common pathwa;^ 
electrode edge 805 by the reach of the generally designated electrode extension portion 

IS designated as 79-GND'X% respectively^ as shown in FIG.3, a fiiUy configured invralion 
embodiment should work properly. 

In FIG. 3, each and every paired electrically opposing diSerential conductive 
bypass propagation mode energy pathways like inner 855BB and inner 855BT of FIG. 3 
are considered sandwiching the common interconnected conductive pathways each, 

20 respectively, such as various combinations of common conductive electrode shidding 
electrode pathways 8IOF3 800/800-IM, 810B, which are sandwiching the 85SBB and 
855BT diEferential conductive pathways internally and which are themselves also set- 
back in a generally equal 806 positioning (FIG.l).In addition, each and every paired 
electrically opposing differential conductive bypass propagation mode energy pathways 

25 like outer 865BB and outer 865BT are also stacked yet separated, electrically. Vndei 
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these conditions the conductive ciicuit when energized should exploit tiie invention 
emboditnent functions such as, noise ox energy field cancellations or minimizations, 
filtermg and surge suppressions in a complementary and common manner with respect to 
the internally positioned, common conductive shielding electrode and material areas or 
5 deposits, as just discussed As seen in FIG* 3, each container 800D and 800E can hold an 
equal number of same sized, differential electrodes such as inner 8SSBB and inner 8SSBT 
that are physically opposing one another to some degree within larger structure 900A, yet 
they are oriented and will operate in a generally physically and electrically parallel 
manner, respectively, that allows the various energy conditioning fimctions to be 
10 maintained. 

The larger, conductive &raday-cage-like common conductive shield structure 
900A with co-acting 800D and 800B individual shield-like structures, become one 
electrically, at energization when mergized witiiin a circuit and attached to the same 

IS external common conductive path area 6803 by way of electrode extensions 79-GNDA to 
externally applied common conductive electrode material for electrical connections that 
are attached to common conductive area 6803. This is done by conductive solder material 
680S or other normal connection means for conductive attachments or known industry 
methods like resistive fits, or various soldering methods known methods (not shown) and 

20 by utilizing internal electrode extensions 79-GNDA and almost any possible means of 
commonly acceptable industry attachment methods (not shown) such as reflux solder , 
conductive epojdes and adhesives and the like (but not shown).. 

As a result, any manufacturing sequence as fi>llows: (excluding dielectric material, 
etc.) a differential conductive pathway 865BB, then a common conductive pathway 810B, 

25 int^nally positioned differential conductive pathway 85SBB and then central and 
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commonly shared common condactive patliway electiode 800/800-IM, followed by 
internal difTerential conductive patliway 8SSBT, then common conductive pathway 810F 
and then outer electrically opposing dififerential conductive pathway 865BT a voltage 
reference pa&way will result when a completed structure for this cxampld is energized in 
5 FIG. 3, 

Referring more to FIG. 3, portions conqxrising 810F, 800/800-IM, 810B are now 
shoAvn comprising part of embodiment 9905 of FIG* 3. Certain common shield electrodes 
are configured as shielding electrodes compiising two 798-GNDA electrode extensions 
(shown in detail in FIG. 1) and in tum are combined with the oth^ elements of 9905 

10 embodiment will be almost always placed in combination to form an embodiment with 
two pairs of paired electrically opposing differential conductive bypass energy pathways 
comprising two sub-sets of paired energy pathways, inner 855BT and outer 86SBT and 
inner 855BB and outer 86SBB respectively and are also considered paired bypasa 
conductive pathway elements sharing a common conductive shielding electrode energy 

1 5 pathway or structure 900 A. 

FIG. 3 depicts various elonents of an attached cut-away version of invention 
embodiment 9905 and is shown in a cut-away view. The concept of the a universal 
faiaday shield architecture 900A with stacked conductive hierarchy progression 
comprising separate and circuitry for energies propagating simultaneous along paired and 

20 electrically differential pathways ttiat utilize sqiaiate operating bypass energy 
propagation mode is showing structure 9905 coniprises stacked, common conductive 
cage-like structure 900A depicted and which in tum is coinprised of multiple, stacked, 
common conductive cage-like structures or containers 800D and 800B (each referred to 
generally as 800?Q, in a generally parallel, but interconnected, conductive shielding 

25 electrode relationshq). Each common conductive container 800D and 800B conq>rises at 
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least two common conductive pathway electrodes, 810F, 80Q/800-IM» 810B. The number 
of stacked, common conductive interconnected shielding electrode cage-like stmctujres 
800x is and is normally of an even integer. Thus the number of stadced, common 
conductive cage-like structures 900X is also not limited to the number shown herein and 
S isnonnally of an even or an odd integer. 

Also shown, in FIG. 3, is that each paired common conductive cag&-like structure 
800X sandwiches at least one conductive di£f(mntial bypass mode pafliway electrode that 
comprise two separately operating pairs of two each, of dectncally opposing pairs of 
same sized conductive differential bypass mode pathway electrodes * The stacked, 

10 common condxictive intercomiected shielding electDode cage-like structures 800X almost 
all can be used in combination wilfa separate, but paired external difTersidal conductive 
enagy pathways in discrete, or nonnjiscrete configurations such as, but not limited to, a 
discrete stand-alone coinponent as shown m jFIG. 3 and HG. IK or others not shown; 
such as but not limited to a component combination, discrete and non^-discrete embedding 

IS within silicone IC's, uiterposers, modules, substrates or as part of a PCB, energy 
conditioning networks, and the like. 

The common conductive pathway electrodes 810F, 800/800-IM, and 810B are all 
conductively intocomiected as shown at 79-GNDA(s) wbich ptovide conductive 
connection point(s) to external common conductive energy pathway or area 6803 through 

20 solder material 6805 or most any other attadunent means known within the state of the 
art Bach coimnon conductive pathway electrode 810F, 800/800-IM, and 810B, is formed 
- -on dielectric material 801 and reveal side4>ands only comprised of dielectric matmal 801 
in place of conductive dectrode material 799G. 

It should also be noted as shown in FIG. 3 ihdi the paired set electrically opposing 

25 differential energy pathways depicted are sets or pairs, co-sized and near completely 
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piping one anothor^s principal electrode stir&ce areas , although separated by a larger 
common shielding electrode and 801 dielectric material. They are complementary paired 
jEbr conductive attachment for electrically opposmg opmlions (^en energized). These 
co-sized, complementary paired electrically difierential (in operation) conductive 
5 electrode or energy pathways are always physically separated fiom one another as well 
as» electrically located on the opposite sides req>ectively, the electrical charge of one of 
two principal conductive portions of a common conductive shielding electrode energy 
pathway with respect to each other. Since all of the electrodes found are generally planar 
in shape and appearance, aligned respectively per their homogeneous groups, sjonmetry 

10 develops at many levels withiu the part that is e£Sciently utilized by the various portions 
of energies propagating within. 

Conductive comection of the joined common conductive and envek^ing, 
multiple common shield electrode pathways 810F, 800/800-IM, and 810B, respectively 
with a common centrally located common conductive pathway 800/800-IM will almost 

IS always become like the extension of external common conductive element or external 
common conductive energy pathway or area 6803, as shown in PIO. 3 Multiple conmion 
shield electrode pathways 810F, 800/800-IM, and 810B will be ahnost always be 
ioterposed in such a multiple parallel maimer between and to provide sandwiching of 
differential electrode conductors inner 855BT and inner 8SSBB while also themselves 

20 bdng sandwiched by outer positioned, 86SBB and 865BT while still maintoining &e 
condition that common shield electrode pathways 810F, SOO/SOO-IM, and 810B wiU have 
a Tnimmal of S14C (fistance separation or *Ioop area' with respect to the complimentary, 
paired and electrically opposing differential electrodes 8SSBB, 86SBB and 8S5BT and 
865BT within dielectric 801, 
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E3rtecnal conductive element like 798-GNDA, shown in FIG. 3 will aid in 
performance of the electrostatic shielding functioxus (not shown) performed by common 
shield electrode pafliways 810P» 800/800-IM, and 810B, among others. The $tmcture also 
facilitates an energized connection combinaticm as just d^cribed that will aUow 
S enhancem^ of the external conmion conductive energy pathway or ^ aidthe 
interconaected common shielding electrodes within embodiment 9905 to assist in 
providing efficient, simultaneous conditioning \xpon portions of energies propagating on 
or along said portions of assembly 99055*' differeotial electrode conAictors 855BB, 
86SBB and 8S5BT and 865BT mergy pathways as portions of these conductive pathways 

10 wifhin 990S ate externally connected by conductive connecticm extoosions 812A and 
812B structures which attach to conductive connection means 890B and 891B for the 
circuit grouping comprising paired differential electrodes 855BB, 85SBT, 865BB and 
865BT. He internal and external parallel aiiangement groiq)iiigs of a combined 
mteEconnected common shielding electrodes 810F, 800/800-IM, and 810B will also help 

15 to cancel or scqspress unwanted parasitics and decttomagnetic emissions that can esci^e 
fnom or enter upon portions of for the circuit groiq>ing comprising paired differential 
electrodes inner 855BB and inn^ SSSBTand portions of ^ dxcuit grouping coir^zising 
paired differential electrodes outer 865BT and outer 865BT through the AOC which are 
respectively used by portions of energies as they propagate along these disclosed 

20 conductive pathways to active assembly load(8) (not shown). 

The univCTal shielding electrode structure will also facilitate availability to 
' portions of propagating circuit en^gies (not shown) the same type of phydcal shielding 
electrode structure 9905 of FIG. 3 that allows for development of a common low 
ing)edance energy pathway (not shown) and refixence image (not shown) which ate not 
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of tbe differential pafliways fin portions of the sub-circuit energy pathways to work 
haimomously. 

In one instant, and simultaneously within the same time, portions of propagating 
circuit eneirgies will be almost always provided with a energy blocking function of high 
5 impedance in one instant for some other opposing and shielded separated portions of 
energies propagating contained within portions of the AOC with respect to the very same 
third energy pathway and reference image, while in the very same instant this high 
impedance-low unpedance switching phencmiena is occuning in yet a diametrically 
opposing manner, at Ihe same instant, and occurring for energies propagating relative to 

10 the portions of energies located oppositely to one another in a contplementaiy mann^, 
but along opposite sides of the same shared larger universal shielding electrode stmcture 
in an electrically hacmomous maimer. 

This would include fbr exan^le, a plurality of generally planar layers designated 
as species as shown in FIG. 2 and FIG. 3 for embodinient 9905. These generally planar 

15 layers shown in FIG. 3 conq)rise for example, a ceramic dielectric material 801, with a 
799G conductive electrode material applied or deposited during manu&cturing. The 
principal electrode surfaces of the common shielding electrode layers (too numerous to 
number)are situated gesaerally parallel to the principal dielectric material 801 surfaces 
(both not shown in FIG. 3) of the embodiment layering 9905. 

20 As shown m FIG. 3, in order to allow for the best possible magnetic field coupling 

cancellation between tiie various opposing differential energy pathways within universal 
&Faday shield* architecture with stacked conductive hierarchy progression, generally, 
paired and only a minimal distance fix)m one another should separate operationally 
opposing differential conductors, as a rule. There can be certain exceptions. Howev^, by 

25 operating in a generally opposing or out of phase fiishion, mutual coiQ)ling of the 
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oppositely positioned pair of oieargy paOiwa)^ 8S5BB and 86SBB, along witb 8SSBT and 
865BT mhances mutual cancellation of tbteir respectively opposing magnetic fields while 
co-acting simultaneously with one another in utilization of the electrostatic or Faraday 
shielding effects that are also occurring to portions of energies prop^ating along the 
5 various circuitry portions of the same, oppositely positioned pair of energy pathways 
within an invention embodiment AOC* 

It should also be noted that by positioning the two dififerentiBl conductive 
pathways as just described witib the generally equally spacing of the deposited or applied 
dielectric medium material » with the predetermined elements of the universal shielding 

10 electrode arcMtecture, the resulting invention embodinxent st^^ beneficial 
energy conditioning to portions of circuit energies located along flie differential 
conductive pathways within the AOC as just described. The paired and opposing 
differentia] conductive pathways as just described, also maintain an eneigized 
relationship that is electrically complementary in some ways yet also simultaneously 

1 5 electrically opposite to one another, regardless of the generalized direction of portions of 
the propagating energies residing along each of the respectively paired difiorential energy 
palhways 8SSBB and 865BB, along with 8S5BT and 865BT. 

Such a configuration as shown m FIG. 3 comprising for example 855BB and 
865BB, along with 855BT and 865BT, respectively will yield one of the two respective 

20 differentia] energy pathways each, 8S5BT and 86SBT electrically located as energy 
pathways that are in this case, electrically located between a energy source and a energy- 
utiliang load separated by ^le -800-IM central common conductive shield element and 
others, while the remaining respective differential energy pathways , 8SSBB and 86SBB 
will also be considered electrically located as energy pathways positioned between an 

25 energy-utilizmg load that is connecting back to it*s energy source originator that initiated 
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portions in some fonn or another of the portions of energies propagating abng witii a 
deiBned ciictdtry that could be considered &om the source of fhe energy propagations that 
began at the mitial time of circuit energization. Ihat is, one of two respective, adjacent 
but shielded and separated differential energy pafhwaj^ or differential electrodes 8SSB 
S and 865BB for example exist in an energized state in a mutually co-active relationship to 
one another but between the shielded arcUtectore both physically and electrically yet the 
actual physical separations maintained are in a range anywhere fiom between less than 50 
mms to a smaller number that is still larger than 0 mms or greater, as long each handles 
propagation of portions of circuit energies wifli respect to the other. 

10 Conductive connection of the joined common conductive and enveloping, 

multiple common shield pathways , respectively with a common centrally located 
common conductive pathway 800'X'-IM will almost always become like the extension of 
external conductive element 6803, as shown in FIG. 3, for example, and will ahnost 
always be interposed in such a multiple parallel manner that said common conductive 

IS elements will almost always have microns of distance sq>aration or ^loop area' with 
respect to the complimentary, phased differential electrodes that are sandwiched 
themselves and yet are separated fiom the extension of external common conductive 
mergy pathway or area 6803, shown in FI& 3, for example by a distance compnsmg a 
dielectric medium. 

20 This enables the electrical or conductive extension of external common 

conductive energy pathway or area 6803 shown in HO. 3 to aid in performance of the 

• - electrostatic shielding functions, among oth^, that the energized combination as just 
desciibed will almost always enhance and produce ejQScient, simultaneous conditioning 
upon tiie energy propagating on or along said portions of shielding electrode assembly 

25 900A's outer differential conductors 865BB and 865BT« The mtemal and external 
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parallel anaiigement groi^icgs of a combined common conductive 900A will almost 
always also cancel or suppress unwanted parasitics and electromagnetic emissions that 
can escape fiom or enter vpon portions of said differential condoctocs differential 
conductors 8S5BT and 85SBB used by said portions of eneigy as it propagates along a 
S conductive pathways (not shown) to active assembly load(s) not shown in FIG. 3. 

Thus, almost all emhodimeats and variations of an invention embodiment 
similarly constructed or manufactured by standard means and used with standard, single^ 
paired line circuit situations and having a dielectric differmce as the (mly significant 
variation between identically configured invention Qoatbodiments will almost always yield 

10 an insertion loss perfbtmance measurement in a mamier that is unexpected and unobvious 
considering the respectively know dielectric material response of prior art This 
comparison of like similar type invention units (other than of dielectric material) clearly 
and unequivocally reveals the primarily reason or factor causing tins result and dicuit 
perfbnnances is balance of elements within the embodiments, the larger common 

IS conductive shield structure and the conductive attachment of a common external 
conductive element that is working in combination using electrostatic suppression, 
physical shielding for influencing the conditioning of energy propagated within a circuit 
sj^tem tiiat the various invention embodimeats are incorporated into. Users of the various 
invention embodiments may use all most any type of the industry standard means of 

20 attachment methodologies and/or conductive materials or structures to conductively 
connect all common conductive energy pathways to one another and/or to the same 
e^Ktemally located conductive energy pathway that is nomially separate of the differential 
paired pathways. 

The critical nature of the full balanced attachment of all escitmg common 
25 conductive electrode pathways located or accessible to an external conductive energy 



wo 01/86774 PCT/USOl/03792 

- 49 

pathway attachment has beem revealed in past disclosures as very critical in achieving a 
simultaneous ability to perfonn multiple and distinct energy conditioning fiinctioDs such 
as power and signal decoiqiltng, filtering, voltage balancing using electrical positioning 
relative to opposite sides of a '"0" Voltage refereuce oreated on opposite sides of Hie 
5 single centrally positioned common and shared conductive electrode pathway and the 
piincq>als as disclosed in those documents carries forward with the invention 
embodiments 

The invention attachment to a same common conductive external area or pathway 
of all common and conductively attached common electrode elements will ahnost always 

10 allow AOC propagated energy to operate electrically parallel with respect to the source(s) 
and the load(s) as well as operate electrically in parallel with the other common 
conductive structures positioned not only to each other but also with respect to almost any 
main circuit when connected to a separate return path, iiihearent ground, chassis ground or 
low impedance pathway not of the differential conductive pathways. With the USS placed 

IS and attached as described in an enogized circuit, conmion conductive energy pathways in 
parallel to die hitemal and extonal differential energy pathways, as disclosed will ahnost 
always thereby again enhance and lower the impedance of the third conductive/common 
conductive pathway within the AOC to allow propagated eneigy-retum path that can be 
utilized portions of energy originating fiom a source. 

20 It should be noted that although normally both the external and internal 

differential electrode energy pathways are balanced once an invention is placed upon the 
common conductive area.-The addition of the outer positioned common conductive paths 
adds back tiie conductive energy pathway balance and shifts the self-resonate point out in 
similar-type-invention testing. It is disclosed as shown in FIG^ and FIG. 3 that 

25 additionally placed, common conductive energy pathways those madced (#-4M) attached 
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with the inherent central, shared image ''O" voltage refemce plane will ahnost always 
increase &e shielding effectiveness of an invention embodiment in many ways. These are 
additionally placed common conductive energy pathways located outside and 
sandwiching in close proximity to its adjacent internally positioned neighbor is for a 
5 purpose larger than that of adding capacitance to the USS embodiments. These 
additionally placed common conductive mergy pathways are placed before any final 
application of at least one set of outer differential electrode pair(s) 

Thus, h^eresis effect is significantiy reduced closer to zero within an invention 
embodiment due to the complementary stress forces placed upon the mat^als arriving in 

10 a manner that is almost 180 degrees - opposing or out of phase simultaneously on the 
other side of the interposed ccHnmon electrode en^gy pathways-. These stress handling 
techniques as disclosed are very difficult to diq)licate with prior art componentiy, if at all. 
This is particularly true for prior art componentry configured in feedtbru propagation 
modes and applications. 79S"X** used for designation of the conductive electrode 

IS extension portions allows flow of portions of propagating energy along the intemally 
positioned differential conductive electrodes tiiat are arriving fcom external conductive 
coxmection structures (not fidly shown) that are attached by standard industiy means and 
methodologies. 

A new invention embodiment like 9210 shown in FIG. 7A and FIG. 7B can be 
20 comprised of a SPLIT electrode 7300C and 7300D straight feedtbru version whidi are 
positioned or spaced closely relative to one another in such a manner ±at each set of 
SPLIT-differential electrode planes of conductive electrode materials 799 normally 
appear to be comprise - singular- m a conopleted 9210, with the same or sli^y less in 
volumetric size then that of a prior art structure. 
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Yet this small, but dgoificant coiifiguration of SPUT-differential electrodes for 
either a homogeneous electrode group, alone (diSerential electrodes only or just the 
common electrodes only) or even botli groiq)s (differmtial and common electrodes) 
within the new invention configurations like 9210 of FIG. 7A or the like would allow for 
S more energy carrying or energy propagation ability utilizing each set of SPLIT*- 
differential electrode planes of conductive electrode materials 799 and less layerings of 
what would be needed for any single common or differential electrode used by occupying 
less area, allowing for more circuitry conductive c<mnectioii5 while simultaneously 
handling additional energy-conditioning demands of a plurality of regular electrode 
10 energy paliiways wifli more efficient and larger en^gy handling cqiacity than that found 
in an identically sized prior art device containing more distinct numbers of same sized 
SPLIT differential feedthm conductive differential electrodes or common shielding 
electrodes as weE 

The prior art devices utilizing these closely positioned pairs of SPLIT-electiodes 
IS 7300C and 7300D like shown in FIO. 5 for energy conditioning, will still not be as 
effective or energy efEdent as -the new invention. 

For exantple, when just configuring for Split differential electrodes^ only, just 
because of the combining of the various groups of electrodes, split or not into a 
predetermined positioning architecture, one results in a device or embodiment that utilizes 
20 fewer SPLTT-layerings of the total electrodes in a similarly layered and aligned, prior art 
stack-up. 

In a differential , three pathway circuit attachment scheme, for instance, a prior art 
device would effectively have doubled the number of current carrying electiodes for 
increasing its energy handling ability, the new invention with less of the same number of 
25 SPLTT-electrode pathways will be able to handle more energy than that of the prior art 
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due to the predetenmned anrngoixieat of botb SPLIT and non-SPLIT commoti and 
differential, conductive electrode energy-carrying pathways. 

Thus 7300C and 7300D liiat SPLIT, differential electrodes 7300C and 7300D 
togetber, are defined as at least two single same^sized, energy pathways separated by at 
S least a larger third common condoctive shielding electrode or internal energy pathway 
that is placed in an interposed positioned to be shared by both 7300C and. 7300D for 
energy conditioning still utilize the same voltage reference for circuit reference functions 
in embodiment 9210 as an urHsplit pairing would use. They still comprise one set of 
electrically opposed and paired, same-sized conductive electrode principal areas 797"x'' 

10 for each set of placed electrode material 799 and planar areas for part of many variations 
of energy conditioning embodxtnents utilizing a common voltage reference for the circuit 
reference functions. This is universal in the invention with split electrode configurations. 
These two co-rized sized conductive material or electrode energy pathway areas 7300C 
and 730()D are still smaller than the common shielding electrodes 810F-1&2, 800/800- 

15 IM- 1 & 2, 810B-1&2 that all together comprise a groiqping of four distinct, yet closely 
spaced pairs of two units each of thin conductive electrode elements 797SF1-A, 797SF1- 
B and 797SF2-A, 797SF2-B, respectively separated in substantially parallel relation in 
and amcmg themselves by a thin layer of the dielectric casing material 801. 

Looking at FIG. 7A9 it should be noted that sunilarly, each common, shielding 

20 electrode energy patibways does not have to comprise of a corresponding closely spaced 
pair of thin common, shielding electrode energy pathway elements because it is not 
necessary -for these common shielding electrode structure dbmeots for these shielding 
electrodes to possess double the total electrode sur&ce area because of using tiiis 
configuration in all cases> the common shielding electrode structure elements that 

2S comprise the larg^ universal common conductive shielding electrode structure 
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architecture with stacked hierarchy progression does not handle energy the main u^>ut or 
output energy propagation pathway functions like those of the prior art Rather, die 
connnon shielding electrode stroctore elements are utilized within an invention 
embodiment 9210 and the like, in most cases» as a third, additional energy transmission 
5 pathway not of the external differential «ecgy pathways (not shown). 

Referring now to FIG. 7B, the 9210 stacking shown in HO. 7A, is now shown as 
a finished energy-conditioning component. Six external conductive coimecting electrodes 
designated 798-"X", and each specifically designated by their respective external 
conductive connection structures or electrodes, siuroimd the 9210 body. The energy- 

10 conditioning component 9210 comprises two external common conductive connecting 
electrodes 798-GNDA AND 798-GNDB for common conductive comieotions of all 
internally located GNDG shield electrodes to an external, common conductive energy 
pathway (not shown) not of any of the differential external ^lergy pathways or circuitry 
(not shown). Four crossover feedthru external conductive connecting electrodes 798FA 

IS and 798P-D and 798FC» and 798FB for conductive connection external difEetential 
conductive drcuit pathways (not shown^ and two external common conductive 
connecting electrodes 798-GNDA and 798-GNDB for conductive connection to a third 
external differential conductive circuit pathway (not shown). 

To improve further and sinq)lify elements as referenced in the disclosure> 

20 invention as shown in FIG. 7A discloses a single drcuitp high-low voltage handling 
ability provided wifhin tiie same energy-conditioning embodiment to allow both a low 
voltage energy conditioning function utilized for a predetermined energized circuit but to 
simultaneously fimction for a circuit utilizing a high-voltage energy pathway and 
conditioning function within tiie very same multilayer invention if desired, is now 

25 disclosed. 
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Thus, some of FIG. 7A's oflier embodiments overall (not Bhown), are suitable for 
simultaneous electrical circuit systems compiising both low and high-voltage circuit 
qyplications Hiat will almost always provide excellent reliability by utilizmg a balanced 
shielding electrode architecture incorporating paired, and smaller-sized (relative to the 
5 common shielding pathway electrodes) electrodes, but also same-sized and paired 
ilifferential straiglit feed-tiim configured and paired differential feedttiru configured 
conductive and electrically opposing electrodes as shown in FIG. S» for example. 

The spacing 814B between the spHt conductive electrode element pairs 797F4A, 
797F4B and 797F3A, 797F3B, as weU as, 797F1A, 797F1B and 797F2A, 797F2B, is 
10 desurably minimized, to be typically less than 1.0 mil, but greater than 0, dependent upon 
currently existing manu&cturing tolerances and electrode material energy-handling 
properties will almost always allow for the desired effect, whereas tiie dielectric distance 
814C that can be found between the intetpositioned difftirential and common energy 
pathway electrodes 797F1B and 810B- 1 & 2, and 797F2A and 810B-1 & 2 for example, 
IS is substantially greater than that of the 814-B 5q)aration. 

It should be noted that eadh paired and SPUT conductive electrode pathway is 
essentially very similar in conductive area size, but preferably tiie same with respect to its 
SPLIT mate, and thus the twin plates designated 797F4A, 797F4B and 797F1A. 797F1B , 
respectively are each merely reversed conductive electrode material miiror images of 
20 797F3 A, 797F3B and 797F2A, 797F2B. However, the electiically opposing differential 
electrode pairs of 797F3A, 797F3B and 797E2A, 797F2B, respectively will ahnost 
always be considered reversed minor images of 797F4A, 797F4B and 797F1A, 797F1B 
as a \)f4iole, each almost always relative to its position within the embodimmt 9210, 

An actual embodim^t 9210 manufacturing sequence for building one of these 
25 specific energy conductive pathway structure will now be outlined and described in a 
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discrete vanatioii of FIG. 7A. At fixst, a deposit or placement of dielectric mateiial 801 is 
made, then placement and positiomng of a layeriiig of electrode material 799G to allow 
formation of differential conductive pathway 797F2B, tiim, a very thin layer 814B 
spaced, dielectric material 801 is made^ followed by a layering of 799 electrode material 
5 for the formation of differential conductive pathway 797F2A» then an 814C plication of 
dielectric material 801 is placed, then followed by die placement positioning of a layering 
of electrode material 799G for formation of common conductive shielding electrode 
paidiway 810B- 1 & 2, then a 814C layering of dielectric mat^al 801, followed by a 
layering of electrode msteaAd. 799 for formation of differential conductive pathway 

10 797F1B, a very thin layer 814B spaced in distance of dielectric material 801 is utilized , 
then a anollia- layering of electrode material 799 for fomiation of difTerential conductive 
pathway 797F1A, then a 814C laymng of dielectric material 801, then a layering of 
electrode material 799G fbr formation of common conductive shielding electrode 
pathway 800/800-IM- 1 & 2 which is also the shared, central shielding electrode structure 

IS balance point and central common pathway point of the universal conductive cage-like 
structure for embodiment 9210, &en a 814C layering of dielectric material 801, then a 
layering of 799 electrode material to allow formation of differential cross-over feed-thru 
electrode pathway 797F3B, followed by a 8148 dq)osit of dielectric material 801, then a 
layering of 799 electrode material to allow formation of differential cross-over feed-timi 

20 electrode pathway 797F3A, followed by a 814C dq)osit of didedric material 801 then a 
layering of electrode material 799G for formation of common conductive shielding 
electrode^ pathway 810F- 1 & 2, a 814C dielectric material 801, then a layering of 799 
electrode material to allow formation of differential cross-over feed-thru electrode 
patiiway 797F4B, followed by a 814B dqposit of dielectric material 801, flien a layering 

25 of 799 electrode material to allow formation of diffearential cross-over feed-thm electrode 
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pathway 797F4A; fhen and finally an 814 application of dielectric material 801 to 
comprise some of the major fundamental layering structure and supporting elements the 
physical stacking composition of 9210. 

While the SPLIT electrode 7300C and 7300D construction can iQ)proximately 
S doable the current caiiyiag ability over that of one single paired energy pathway 
groining; this diSerential electrode feature will almost always also allow the voltage 
dividing function of almost any of the invention embodimrats like 9210 as shown in FIG. 
7A with cross-over type diffearootial conductive electrodes to finther take advanta^ of an 
invention embodiments* circuit voltage dividing architecture to increase the invration 

10 embodim^its' own overall cmrent handling ability with an increased reduction in size 
and while still maintaining a relatively less stressful energy conditioning environment for 
the various 799 electrode material elements that con^rise the various 799 electrode 
material dements of an invention embodiment. 

Thus, new inv»tion is also suitable for simultaneous electrical systems 

15 comprising both low and high-voltage circuit applications that will almost always provide 
excellent reliability by utilizing a balanced shielding electrode architecture incoiporating 
paired, and smaller-sized (relative to the common shielding pathway electrodes) 
difiTerential pathway electrodes. In addition, an invention embodiment can also be 
combined with, and suitable for electrical systems comprising various low and high 

20 current circuit plications. It should also be noted that various het€a:ogeneous 
combinations of either both or mixed same-sized and paired dif&rential bypass and paiied 

• * differential feed-thru energy pathways that are configured for electrically opposing, 
paired operations can be stacked vertically or horizontally or in a combination of both 
vertically and horizontally mixed and matched differential circuitry pathways usirig a 

25 variety of energy propagation modes as described. 
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Thus, almost all mbodmienls and vanadons of an invention embodiment 
similarly constructed or mami&ctiired by standard means and used with standard, , paired 
line cizcuit situations and having a dielectric difiTerence as the only significant i^iriation 
between alike configured invention embodiments will ahnost always yield an insertion 
5 loss perfi^mance measurement in a manner that was, until now, unexpected and 
nnobvious considering fiie re^>ectively known dielectric material response of prior art 

This comparison of - similar type invention units (other than of dielectric material) 
this cleariy and unequivocally reveals a large reason or fictor causing fiiis result and 
circuit performances is the new common conductive shield structure and extenxal 

10 conductive attachment elements working in combination using electrostatic shieldiog for 
parasitic siqjpressionSy physical shielding and fiir influencing tilie conditioning of energy 
propagated within the circuit system said invention is incoipoiated into. Thus, discrete, 
non-discreet embodiments using a common conductive shield structure and external 
conductive attachm^ elements as disclosed and using dielectrics that have been 

IS categorized primarily for a certain electrical conditioning function or results, wiU almost 
always find fhat usage with invention ^bodiment elements constructed witti element 
equivalents will almost always achieve unexpected and beneficial characteristics added to 
the previously limited usage knowledge of the dielectric material used. This includes 
almost any possible layered application that uses non-discreet capacitive or inductive 

20 stmctures that can incorporate a variation of an invention enibodiment witliin a 
manufactured discrete silicon die and the like, for example, or a super capadtor 
applicatiea or even an atomic level energy conditiomng structure. 

Turning back to FIG. 7A, dielectric material 80rs spacings or fiie spacing 
equivalent (not fully shown) separation distances designated as 806A, 806, 814, 814A, 

25 814B, 814C and 814D (not fiilly shown) are almost always device-relevant By looking at 
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fhe cross secticm i»ovided in FIG. 7A, an observer will note tiae other signijScaDt vertical 
and horizontal distance sq>aration relationships (not fully shown) &at are of a 
piedetennined electrode and conductive pathway stacking arrangement (not fiilly shown) 
that is deleted 

5 It is noted that almost all the sq>aration distances of elements within the 9210 

device for example^ ate relative to the various electrode pathway structures contained 
within the device and though, not absolutely necessary for many circuit oiergy- 
conditLoning ^lications» in order to maintain control of fhe balance within a specific, 
system circuit, these matedal distance relationshq}S should be even in embodiment 

10 spacing considerations and distributions. Large variances or inconsistencies with these 
paired volumes or distances of materials have been experimented with and are detrimental 
for drcuit balance for most general electrical applications of the present invention. 

In FIG. 7A for example, fhe various separation distances 814"}^' call out an 
application-relative, predetermined, 3-demensional distance or area of spacing or 

IS separation filled with 801 material as measured between common shieldiiiig electrode 
energy path-containers, 800D and 800£, respectively, and fhe various dififerendal 
electrodes, ^lit, other otherwise. 

Separatidn distance 814A(not shown) is a generally very small parallel adjacent 
area of three dimensional sqparation distance or proxinodty of spacing found between 

20 multiple adjacent common electrode material pathways such as common electrode 
pathway - and common electrode pathway image shield 8GG/800-IM- for example 
containmg a fbin dielectric material 801 or spacing equivalent (not fiilly shown) or other 
type of spacer (not shown). 

Separation distance 814C is the vertical separation found between common 

25 electrode pafhways such as common electrode padxway and differential electrode 
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pathways such as (HfEerential electrode paQxways. Sq>aratioii distance 814B is the vertical 
separation betweea SPLIT differential conductive pathways such as SPLIT dififerential 
conductive pathways 797F1-A and 797F1-B and 797E2-A and 797F2-B- 

These unique combinations of dynamic and static forces (not shown) occur 
S simultaneously within the containment of shielding electrode structure and due to its use 
as a conduit, to a third energy padiway distinct fiom the differential pathways. Thus by 
utilizmg and combining various rules of physical element distance and energy field 
separations between conductive energy pathways^ dielectric materials, nonconductive 
materials, as well as the dynamic mergy relationships that are taking place within an 

10 energized circuit padiway found within a energ}HX)nditiomng ability is provided. 

Internally^ unbalanced circuits within prior art energy conditioneis that are not 
operating with opposing differential environmmts will almost always normally produce 
wide degrees of hysteresis effect, material memory effect, angular stresses^ uneven 
expansion due to thermal stressing various materials, each having a different coefficient 

IS of thermal expansion and like, and are all reduced in tenns of fheir effective voltage 
dividing ability fiom that taking place widiin a mutually opposing complementary energy 
propagation that is taking place within the invention embodiment, in contrast 

Looking now at FIG. 4 thru FIG. S, one sees a variety of different configurations 
of pairs of dielectric/electrode layers or just electrode layers alone are shown. For FIG. 4 

20 and FIG. 5, each of these pairs of electrodes or electtode layers are shown having at least 
two portions of differential electrode pathway material and dielectric material 801 (not 
shown). 

The difference between some of ttiese stnictiires is best represented in FIG. 4, 
which shows a top view of two side-by-side, top-on-top stackings 7200A and 7200B of 
25 the different feedflmi differential electrode pathways 799FIA, 799F2A and 799F1B, 
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799F2B. The OQnfigaia&zt geo^ally designated as 7200A and 7200B ais generally 
refected to as crossover feedfhm differential electrode pathways 799F1A« 799F2A and 
799F1B» 799F2B« in fliat the energy pzopagatuig tfarDUf^ each paffaway must "ePDSsover^ 
the metgy propagating tinoi^ fiie ofbert but intetposed between this action is a cammon 
5 shielding electrode pathway of the third energy pathway (not shown) not of these 
electdcally opposing crossover feedtfam diffinrential electzode pathways 799F1A, 799P2A 
and 799F1B. 799F2B, all within the invention 813 AOC (not sbown) so to enable flie 
total' invention (not shown) so to provide and utilize a portion of energy conditioning 
fix)m this positioning and enocgy flowing effect 

10 The lelalive spacing separation dimensions 814-'7C' (FIG. 7A) of the pair's 

oossover portion or section and ttie quick twisting of energy pr<q>%ation6 (not shown) 
has a positive effect on the lowering or minimization of a drcoit portion impedance 
within an 813 AOC (PIG.7A) and is a uniform impedance resiilt due to fte concentration 
effect of propagating energies along the oossovo: feedtilra differential electrode 

15 pathways (not shown) 799F1A, 799F2A and 799F1B, 799F2B pair's influence npon one 
another such that the individual twisting effect occurring in either opposing or same 
directional propagations enhances the pairs interactions in a manner witti respect to a 
cancellation efibct as compared to &e straight feed-^uu pair pxopagatiQiial method. 
Twisted or cross-ov^ electdcally opposing differential electrode pathway pairing exploits 

20 the very short distance (as defined by industry cq)abilities)(not shown) of conductive 
electrode separation effect upon opposing electrical electrode conductom sacb as &e 
V ' paired crossover feedthru differential electrode pathways 799F1A, 799F2A and 799FIB, 
799F2B and allows tiiem to take fidl advantage of this beneficial electrical condittomng 
effect fi>r each circuit (not shown) utilizmg to tecfariqnes within almost any of tihe new 

25 invention's embodiment variations 
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The two side by side staddng configaratiQiis generally designated as 7300A and 
7300B are generally comprising what is referred to as electrically opposing straight 
feedthm differential electrode pafliways and are represented by 799SF1A, 799SF2A (not 
shown but below 799SF1A) and 799SF2B, 799SF1B (not shown but below 799SF2B) 
5 herein, in that the electrically opposing straight feedthm differential electrode padxways 
have entry/exit points for portions of energies respectively which are located in line wilfa 
each other and ace added by 79SF1A, 79SF2A and 79SF2B, 79SF1B conductive 
electrode extension pairs of just described The eaoergy propagating Ihrou^ each 
differential electrode pathway 799SF1A, 799SF2A and 799SF1B, 799SF2B enters the 
10 larger area of differential electrode pathways 799SF1A, 799SF2A and 799SF1B, 
799SF2B such that the portions of en^gy propagating in opposite directions tiuough the 
differential electrode pafliways 799SF1A, 799SF2A and 799SF1B, 799SF2B provides 
various simultaneous energy coiufitioning effects upon the portions of propagating en^gy 
withintiieAOC. 

IS In (he past, passive conipon^s containing a layered ardiitecture have been 

produced by fomnilating tiie dielectric material into relatively thin sheets. While in a 
relatively flexible or "green*' state before firing, the dielectric sheds are electrode or silk- 
sdreened with a re&actory or conductive metal or metal deposits to define thin conductive 
electrodes of selected area. A pluralily of these dielectric based sheets with conductive 

20 electrodes thereon are laminated into a stack and tiien fired to torm the sheets into a rigid 
and dense, substantially monolithic casing structure having the differential and common 
conductive electrodes embedded tixerein at a predetermined dielectric spacing with the 
predetermined layering sequmce of difSsrential, common conductive electrodes 
accomplished. In feed-thru operations with current passing through the common plate 

25 electrodes, tibie inherent resistance provided by the thin electrode plates results in at least 
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some pow^ loss in the fonn of heat^ aMiough it caa be considered Tninimal in a by-pass 
configuration such as with the cmreat invention with the common conductive plates 
ahoxting to a external conductive area or other type of attadbmeiit The electrode plate 
power loss, and thus the magaitude of plate heating in feed-thru-like operation, is a 
5 fimction of electrical energy. If the plate energy is sufficiently high for even a relatively 
short period, su£Gcient plate heating can occur to cause electrode^late failure, 
particularly by localized disruption of the thin electrode plates and/or the connections 
thereof to the conductive temiination conq)onents. Prior art filter capacitors used m 
pacemak^ and defibrillator ^plications regularly encounter relatively high pulse in-rush 

10 currents, and ate thus susceptible to ovedieating and related feilures and are a good 
exaniple of this problem. One approach to resolving this problem involves inoreasmg die 
thickness of the electrode plate layers within the multi layered electronic circuit 
conditioning assemblies* layered structure. Ifowevo:, a significant increase in layer 
thickness is not desirable or practical using existing electrode plating and silk-screening 

IS technologies. Excessively thick electrode layers or plates lead to layer delaminating and 
related reliability problems. In this regard, it is important for the electrode plates to have 
a thin and discontinuous structure with diosen dielectric grain growth pen^rating through 
and integrating the entire structure into a rug^ monolithic structure. Anotibter approach 
is to increase the total surface area of the conductive electrode plates, but this concept has 

20 required a significant increase ui the volumetric size of the physical size of the structure 
in a manner that is incompatible with many circuit ^pUcations, 

One manner of fiabrication of the by-pass or feedtfam device for an embodiment 
sunilar to a multi-layored, industry-sized unit is identical to the conventional methods of 
&bricating multi-layered ceramic capacitors. Since this methodology is well known to 

25 those skilled in the ar^ it will be merely briefly described. The dielectric componmts are 
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fbnned by casting a thin layer of a shnry of finely divided dieleclric fbrming material 
sudbi as barium dtanate suspended in a liquid matrix including binder. The "green" 
ceramic is screen printed witli electrode forming ink in ttie desired sliq>ed patterns. 
Typically, the ink will include a metal, such as palladium. Patterned green ceramics are 
5 superposed to provide the desired number of layers, the patterns of adjacent layers being 
coordinated to achieve the desired overlapped condition. Individual units are diced fiom 
the superposed layers in such manner as to expose base portions at opposite ends of the 
pre^fired chips. The diced units are thoeafter subjected to bmder bum-off at a first 
temperature and thereafter sintered at a hi^er temperature to define the monolitib. 

10 Temiinations are applied to the respective exposed base portions at one end and another 
at the other end. Terminations may be formed in any of a niimbCT of known tfiannexs 
including v^r deposition to provide electrical and mechanical bond to the esqposed 
electrode bases at opposite aids of the monolith followed by application of one or more 
metallic layers over tiie sputtered layer to enable soldering to the motherboard. The 

1 5 terminations may extend beyond the end margins where sur&ce mounting is desired. 

Alternative termination methods mchide applications of carbon followed by an 
outer silver layer with or without intervening metallic layers between carbon and silver* 
Layers of material elements are also conqiatible with available and future processmg 
technology. The present invention overcomes the problems and disadvantages 

20 encountered in the prior art by providing an improved circuit conditioning fimction with 
an embedded electrode layer/plate pattern that is citable of handling significantiy higjher 
RF propagational portions in certain pr&-detezmined applications, without requiring a 
sigtdficant increase in the volumetric size. 

Ideally, common conductive electrode layers share multiple points or conductive 

25 pathways of coimnon connection to one another and to the same externally conductive 
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area or external common conductive padi as mergy is oonducdng or affecting said 
common elements in a parallel manner. The energized invention as a whole, made up of 
the layered elements posses a multitude of con4>lementaiy dynamic &a&xgy palfas of 
varying intensity or degrees and these complementary dynamic energy paths can be 
S considered three-dimensional and multi-directional in terms of a simultaaeous energy 
transmission direction. 

Bnergy movement 1hroug|i the invention as a whole is different with respect to the 
energy transmission path or movement path for a single, layered element of the invention, 
yet both types of movement or influences are occurring complementary, dynamic as well 

10 as simultaneously through both non-paF&llel and parallel energy transmission paths. 
Since these energy transfer movements, parallel and non-parallel, are occurring 
simultaneously within the invention, they have an effect on the circuit functions and 
effectiveness. These movements are always dynamic and influencing some or all of ffae 
layered elements, simultaneously, 

IS For exanq)le, when used as a c^acitive energy conditioner and placed in a 

differential srpplication and attached to three separate energy pathways or in a dxcuit witii 
the common electrode pathways attached to an indq)endetit common conductive 
pathway, the current load carried by each energy conditioner electrode layer or layering is 
a function of the number of layers used in a capacitive energy conditioner. 

20 That is, using twice the number electrode layers halves tibe current carried by each 

layer in a given circuit qiplication. Thus, by doubling the number of electrode layers, the 
power,-which must be dissipated-by each layer in the &rm of heat, is reduced by a factor 
of four. 

Accordingly, based on power dissipation alone, a capacitive energy conditions: 
25 with twice die number of electrode layers has a significantly greater cunent handling 
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Capacity withoiit heat-caused damage. la Ifae past; however^ doubling the mmiber of 
capajcitive energy conditioner layers has essentially required a corresponding increase in 
capacitive energy conditioner size, wherein the teqpiisite size increase is not conqiatible 
with certain operating enviiomnents. 
S The present invention resides in the recognition that the number of electrode 

layers in a capadtive oiergy conditioner can be effectively doubled to provide 
significantly improved current liatiHIfng capacity^ but in high voltage applications where 
the required dielectric spacing is relatively tiiick, there is only a small increase m the 
physical size of a capacitive energy conditioner using the split-layer tecbkiology for the 

10 common conductive electrodes only. This is also true when the physical size of a 
capacitive energy conditions using ttie split-layer technology for the diffet^al 
conductive electrodes is only used* This is also tme when the physical size of a capacitive 
energy conditioner using the split-layer technology for both, the differential conductive 
electrodes and for the common conductive electrodes is used together. 

15 Turning to FIG. 6, electrode gOO/800-IM of PIO. 1 is taken as a connnon closely 

paired, symmetrical electrode assembly or split-pairing of equal-sized elements 800/800- 
IM-1 and 800/800-IM-2 electrode halves and separated by a very thin layer 814B of a 
dielectric material 801» in this instance, 800/800-IM into the dual layer elements 800/800- 
IM-1 and 800/800-1M-2 as described above. This is achieved by subdividing the 800/800- 

20 IM electrode layering for exaniple or whetiier it be differential electrode (not shown), into 
closely paired, symmetrical electrodes and equal-sized elements separated by a very thin 
814B spadng layer of a dielectric material 801, -wiAch could be different than material 
801 depending on properties of the 814B thin layering that are desired to preserve the 
capability of the not only the electrode element as a whole itself but to tiie entire energy 

25 conditioner in its ability and reliability withstand in and out rush of energies from 
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dectdfied or energized operations mcludiiig anomalies such as voltage pulses and sor^. 
The distance between slit-electrodes is normally greater than zero to a range of 25% of 
the separation distance either planned for or normally found between any two non-split 
electrodes or the normally found as electrode spacing between any two spUt-pairings of a 
S differential and a c(mmion electrode groiqmig that axe separated fiom one another by a 
material like 801. 

With this construction, each active layer element 800/800-1M-1& 2 as a whole is 
disposed m the desired and normal dielectric spaced relation with a conresponding 
differential electrode (not shown). 
1 0 The only increase in total energy conditioner size for a given number of common 

electrode layers like 800/800-IM-l & 2 or 80(rX^-l & 2 mvolves the minimal thickness 
pacing 8146 of the specific dielectric material like an 801 or even another that is used in 
conjunction between each pair of dual layer elements 800/800-IM-l & 2. 

Referring now to various elements shown in FIG. S. U.S« Patent Number 
15 5,978,204 discloses 'a layered cs^acitor architecture Hyat coniprises a plurality of active 
and ground electrode plates interleaved and embedded within a dielectric casing of 
ceramic and the like with each active and ground plate being deiGned by a closely spaced 
pair of conductive plate elements which significantly increase the total area of each 
electrode plate, and thereby correspondingly increase the cunent handling capacity of the 
20 prior art c£q)acitor. 

Before further explanation on how to improve further and simplify certain 
' - elements as referenced in the 204' disclosure, a portion of a new invention embodiment 
like as shown in PIG. 5 will now disclose a big}i-low voltage handling ability that can 
include and separately distinct circuits energized with each respective embodiment not 
25 shown or like shown in 9210 for HO. 7A which are provide as a mied, but foundational 
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fihidding electrode energy-conditioiung embodiment or structure, that can allow both a 
low*voltage energy conditioiutig function to be utilized for a predetemained energized 
circuit but to also siniiiTtmeoualy function for a circuit utilizing a bigh-voltage enei^ 
pathway and conditioning function within tiie very same multilayer invention, if desired 
5 FIG. 5 shows electrically opposing difiisrmtidl electrode paiiisgis, 7300C and 

7300D. Each fiill differential electrode 7300C and 7300D corcqprises SPUT electrodes 
797SF1-A and 797SF^B and 797SF2^A and 797SF2-B, respectively, which fimn 7300C 
and 7300D whzdi are groined and paired but electrically straight feedtfaru differmtial 
electrode ^ergy pathways and are similar in construction to the electrically opposing 

10 differential electrode pairings conqirismg part of embodiment 9210 of FIG. 7A. Each 
SPLIT differential electrodes of patent 797SF2 and 797SF1 are positioned in such close 
proximity witiiin an inveation embodiment that the pair of SPLIT dijGferential electrodes 
797SF1-A and 797SF1-B and 797SF2-A and 797SF2-B, respectively, woik as one smgle 
capacitor plate 7300C axui 7300D each, respectively whm they are electrically defined. 

15 79'SFl AND 79-SF2 of FIG. 5 are simply elongated portions of the electrode shi^e 
constructed and used for designation of the conductive electrode extension portions 
allowing the flow of portions of propagating energies along the internally portioned 
differential conductive electrodes that are arriving from external conductive connection 
structures (not shown) that are attached by standard industry means and methodologies. 

20 These dual plate elements 797SF1-A and 797SF1.B and 797SF2-A and 797SF2- 

Bp respectively, cooperatively to define electrically opposing paired set of tfvo difS^ential 
> conductive patiiway electrode parents 7300G- and 7300D electrode ei^nents of 
significantiy increased total electrode skin surface area tiiat will ahnost always react to a 
corresponding increase of ourrent handling ciq)acity of a energized circmt one without 
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significantly increasing the total vohnnetric size of an overall energy-conditioiiiBg 
structure (not shown). 

To go further and deJSne the improvenaeat over the current state of prior art an 
invention emhodiinent (not shown) allows the use of these SPUT differential electrode 
5 pairs, 797SF1-A and 797SF1-B and 797SF2.A and 797SF2-B which are placed in a 
position of separation 814B by only microns with respect to one another and as such, will 
almost always allow portions of propagating energies traveling along these differential 
conductive pathways to utilize the closely positioned SPLIT pairings 797SF1-A and 
797SF1-B and 797SF2-A and 797SF2-B in such manner that it will almost always q>pear 

10 wittun a circuit (not shown) that each grouping of SPLIT electrodes as described is as one 
single difierential conductive electrode each and yet tfiis can be done without having to 
configure additional common conductive shielding electrodes as well. The advantage of 
using paired SPLIT electrodes is that the additional area gained by using the additional 
electrode will almost always significantly increase the current handling ability of the two 

15 electrically opposing^ differential conductive pathway 797SF1-A and 797SF1-B and 
797SF2-A and 797SF2-B electrode elemaats with respective to the current carrying 
ability of one un-spilt paired group of dbCferential, electrically opposing energy pathways 
7300B and 7300E (not shown) without this feature. 

While the SPLIT electrode 7300C and 7300D construction can approximately 

20 double the current carrying ability over that of one single paired energy palfa^y 
grouping, this differential electrode feature will almost always also allow the voltage 
dividing fimction of almost any of the invention embodiments like 9210 as shown in FIG. 
7A with cross-over type differential conductive electrodes to further take advantage of an 
invention embodiments* circuit voltage dividing architecture to increase the invention 

25 embodiments' own overall current handling ability with an increased reduction in same 
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size and wMe still TP ffl ti frining a relatively less stressful energy conditionmg 
environment for the various 799 electrode material elements that comprise the various 
799 electrode material demats of an invention embodiment 

Turning back to FIO. 7A, dielectric material 801 spacings or the spacing 
5 equivalent (not fully shown) sqiaration distances designated 806A, 806, 814, SHA^ 
814B, 814C and 81 4D (not fully shown) are almost always device-relevant By looMng at 
the cross section provided in FIG. 7A, an observer will note the other significant vertical 
distance and vertical separation relationships (not fully shown) that are of a 
predetermined electrode and conductive pathway stacking arrangement (not fiilly shown) 

10 that is depicted. 

It is noted that almost all the sqparation distances of elements witbin the 9210 
device for example, are relative to the various electrode pathway structures contained 
within the device and though not absolutely necessary for many energy-conditioning 
applications, in order to maintain control of the balance within a specific, s}^tem circuit, 

IS these material distance relationships should be even m embodmient spacing 
considerations and distributions. Large variances or inconsistencies with these paired 
volumes or distances of materials have been experimented with and axe detrimental for 
circuit balance for most gmeral electrical qiplications of the present inventioa The utility 
and versatility of the shielding structure with split electrodes can be imagined for in FIG. 

20 2, &T e(xanq>le. hi Fig. 2, the separation distances 814 called out m FIG 3 could be used m 
an application-relative, needing predetermined, 3-demensional distance or area of spacing 
' or separ^en-as measured between commoa shielding electrode energy path-container 
800C, 800D, 800E, 800F respectively. FIG. 2 could also contain a single or groupmg of 
SPLIT differential electrodes, such as 800F comprising common shields 810B-1&2 and 

25 820B-1&2 and contaming differmtial conductivo pathway 797SF2 like it shown in FIG. 
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7 A, including areas abutting or bordering along candoctiye electrode material surfaces or 
^skins' of these structures that would effect the movemeat of portions of energy 
propagations that could also be found within such defined areas in an energized state in 
one exanqile^ or such as 810F-1&2 and 820F-1&2 such as 800F-1&2, comprising 
S common shields 810B-1&2 and 820B1&2*' and containing difiEerential bypass electrode 
pathway 865BT like in HO. 3, including areas abutting or bordering along conductive 
electrode material surfaces or 'skins^ of these structures that would effect the movement 
of portions of mergy propagations lhat could also be &mid within such defined areas in 
an energized state for another example(not shown). 

10 Separation distance 814A is a gently very little parallel adjacent area of three 

dimensional sqiaiation distance or proximity of spacing found between multiple adjac»t 
common electrode material pathways such as common electrode padiway 820B- and 
common electrode pathway image shield 8S0B/8S0B-1M- for example containing a fliin 
dielectric material 801 or spacing equivalent (not fiilly shown) or other type of spacer (not 

15 shown). 

Sq^aration distance 814C is the vertical separation found betwem common 
electrode pathways such as common electrode pathway 820B- and differential electrode 
pathways such as diffisreotial electrode pathways 86SBT. Separation distance 814B is the 
v^cal separation between SPLIT differential conductive pathways such as SPLIT 
20 differential conductive pathways 797SF1-A and 797SF1-B. 

Ihese unique combinations of dynamic and static forces (not shown) occur 
- simultaneously within the -containmeoit of shielding electrode structure and due to its use 
as a conduit, to a third energy pathway distinct fixmi the differential pathways. Thus by 
utilizing and combining various rules of physical element distance and energy field 
25 sqsarations between conductive energy pathways, dielectric materials, nonconductive 
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materials, as well as the dynamic energy relationships that are taking place wifhin an 
energized circuit pathway^ a new utility and ciiouit energy-conditioning ability is 
provided. 

bttemally, unbalanced circuits within prior art energy conditioners that are not 
S operating with opposing differential environments will almost always normally produce 
wide degrees of hysteresis effect, material memory effect, angular stresses, expansion due 
to thermal stressing various materials, each having a different tenq>erature coefGcient of 
eicpansion and like, and are all reduced in terms of fheir effective voltage dividing ability 
fix>m that taking place within a mutually opposing energy propagation that is taking place 

10 within an invention embodiment from all angles, in contrast 

Thus, hysteresis effect is significantly reduced closer to zero within an invention 
embodiment due to the complementary stress forces placed upon the materials arriving in 
a manner that is almost 180 degrees manner simultaneously on the oflxer side of the 
interposed common electrode energy pathways, energy. These stress handling techniques 

IS as disclosed are very difficult to diq)licate with prior art componmliy, if at alL This is 
particularly true for prior art conoponentry configured in feedthru propagation modes and 
applications. 79S'*X'' used for designation of the conductive electrode extension portions 
allows flow of portions of propagating energy abng the internally positioned differential 
conductive electrodes &at are arriving fiom external conductive connection structures 

20 (not fully shown) that are attached by standard industry means and methodologies. 

A new invention embodiment like 9210 shown in PIG. 7A and FIG. 7B can be 
con^rised -of^L'SPLTT electrode 7300C and 7300D strai^ feedthru version vdnch are 
positioned or spaced closely relative to one another in such a manner that each set of 
SPLIT-differential electrode planes of conductive electrode materials 799 normally 

25 appear to be conqnise a convicted 9210 with the same or slightly less in volumetric size 
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fben that of a prior art structure, yet with more efi5ci«t and larger energy liandling 
edacity than that found in an identically sized prior art device contajning more distinct 
nmnbers of same sized SPLIT difiermtial feed fhni conductive differential electrodes. 

The difference would be that the new invention would allow for more energy 
5 canying or energy propagation ability utilizing less layerings, occupying less area, 
allowing for more circuitry conductiye connections while simultaneously handling 
energy-conditioning demands of a plurality of energy pathways tins small, but significant 
configuration within the new invention configurations like 9210 of FIG. 7A or the like. 

Because of electrode positioning architecture, the prior art devices utilizing these 
10 closely positioned pairs of SPLTT-electrodes 7300C and 7300D for energy conditioning, 
will not be as efEisctiye or energy efficient as a new invention device that utilizes 
approximately 1/3 fewer SPLIT-layerings of the total electrodes in a similarly layered 
prior art stack-i^. Yet, while a prior art device would effectively have doubled the 
number of current carrying electrodes for increasing its energy handling ability, the new 
15 invention with zpproK. 25-30% less of the same number of SPUT-electrode pafhwa)^ 
will be able to handle more energy than that of the prior art due to the predetermined 
arraignment of both SPLU and non-SPUT common and differotial, conductive 
electrode energy-carrying pathways. 

Thus 7300C and 7300D that togeth^ are defined as at least two single same-sized, 
20 energy pathways separated by at least a larger tiiird common conductive shielding 
electrode energy pathway that is placed in an interposed positioned to be shared by both 
— 7300C and 7300D fi>r energy conditioning and voltage reference for circuit reference 
fimctions in embodiment 9210. 

Split, difif^rential electrodes 7300C and 7300D that comprise one set of 
25 electrically opposed and paired, similarly sized conductive matmal areas for part of many 
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variadoiis of energy conditiomiig embodiments utiHzing a common voltage mfmsice for 
fhe circuit reference functions. These two similarly sized conductive material or electrode 
energy pathway areas 7300C and 7300D are still smaller than the common shielding 
electrodes 810F- 1 & 2, 800/800-IM- 1 & 2, 81 OB- 1 & 2 that all together conq)nse a 
5 grouping of four distinct, yet closely spaced pairs of two units each of fhin conductive 
electrode elements 797SF1-A, 797SF1-B and 797SP2-A, 797SF2-B, respectively 
separated in substantially parallel relation in and among themselves by a thin layer of the 
dielectric casing mat^al 801. (Refer to drawing 7A and replace designaticm 797SF1-A4 
797SF1-B and 797SF2.A, 797SEZ-B wifli 797F1-A, 797P1-B and 797F2-A, 797F2-B 
10 respectively) 

Looking at FIG. 7A, it should be noted that similarly, each common, shielding 
electrode energy pathways also comprise a coiresponding closely spaced pair of thin 
common, shielding electrode energy pathway elemats because it is also beneficial in 
some configurations these conmion shielding electrode structure elements for these 

IS shielding electrodes to possess double the total electrode sui&ce area because of using 
this configuration, the common shielding electtode sfaw^ture elements that conq)rise the 
larger univorsal common conductive shielding electrode structure architecture with 
stacked hierarchy progression will also handle energy the main input or output energy 
propagation pathway functions in some attachment configurations.. The common 

20 shielding electrode structure elements are utilized within an invention embodiment 9210 
and the like» in most cases^ as a third, additional oiergy transmission pathway not of tiie 
esctemal differential energy pathways (not shown). 

Junqiuig to FIG. 8, embodiment 9915, a new concept of relative element 
symmetry balancing electrode pairing that is used with a variation of the balanced and 
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paired and same-sized electrically opposing differential conductiye pathways concept^ 
yet ia a relative element balancing pairing state is presented. 

The relative symmetry element balancing pairing goes for the larger sandwidung 
oonunon conductive pathways as well as the differential conductive pa&waya and telate 
5 to contumed intprovements to a new family of discmte, multi^fimctional en^gy 
conditioners that are dijfferent fiom the complementary same size-axiom presented earlier 
and will now relate to another variation concept of the new fimHy of discrete, multi.- 
fimctional energy conditioners. 

Basically, the invention a»istitutes foiming of various internal electrode patterns 
10 799 and 799G, so that the principal electrode areas (ex:cluding the electrode elongations 
79-GNDA or 812A for example) are in arelative positioning to one another for a plurality 
of the inner electrodes as groins and individuals as well as pahs that are positioned 
decrease gradually (or stepwise) j&om the central part to the surface of the dielectrics 1 
along the laminated directions of ceramic sheets. Alternatively, the internal electrode 
* 15 patterns (excluding the electrode elongations 79-GNDA or 812A fi>r example) are 
formed, so that the areas taken up by tiie conductive principal sur&ce areas (not shown 
from above) of a plurality of the internal electrodes are decreasing gradually (or stepwise) 
in both directions out, symmetrically between positions ^art fiom the central common 
shielding electrode whidli is serving as the balandng point of the symmetry. The pairings 
20 in this case are between the dividing 800*1 A^/SOO-IM-l & 2 central common shielding 
electrode. Part to tiie surfaces of the dielectric 801 along the laminated dhrections of 
- dielectdc material 801 sheets (not shown). 

In larger stacked ups (5 common and differential energy pathway stack-up 
ccuhbinations) of an mvention embodunent, like 9915 of FIG. 8 for example, by lookmg 
25 at a cross-section of an invention embodiment and observing the paired, electrically 
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oppoang, difFerential condactive pathways 8S5BB, 855BT, 865BB, 865BT, 875BB, 
875BT, 885BB and 885BT (all of wWch could be split-dectrodes) that are in place and 
working out respectively, fiom fee center conmion share electrode pathway 80(V800<IM, 
one could observe a difference (other material elements of -9915 ate omitted in fliis 
5 portion of the disclosure for concept clarity reasons ) with a first pairing of same sized 
electrically opposing, differential conductive pathways 855BB and 855BT and at Ifae 
piacemcat of flie first and second common conductive shielding ener^ pathways 810P-1 
&2and810B-l&2. 

It can be seen that one could place a third and fourth size-reduced or third and 
10 fourth size-enlarged next set of electrically oppoain& differential conductive pathways, 
such as 865BB and 865BT, ftat would then be positioned to sandwich total previous 
placement of the caiter common share electrode pathway 80O/80O-IM, the first pairing of 
same sized electrically opposmg, diflferential conductive pathways 8S5BB and 855BT, 
and the first and second conmion conductive shielding energy pathways 810F-1&2 and 
15 810B-1&2. 

Thus, fbc device or embodimeot is proportionally and symmefrically balanced 
with proportionally reduced or enlarged same-sized third and fourfli differaotial 
conductive pafliways 865BB and 865BT, one sees that fiiey are still at least even but 
preferably setback 40. 41, 42, 43, withm the subsequent sandwiching fourth and fifth 
20 common conductive shielding energy pathways 820B.1&2 and 820F-1 &2, and so on. one 
is offeed an additional invention variation 9915 that stiQ foUows the general principals of 
-a universal multi-functional common ^jnduotive shield stoucture ^lus two electrically 
ORposir^g differential energy palhways (885BT and 885BB in 9915), which in part uses a 
feraday shield architecture with stacked conductive hieratdiy progression. 
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This concept could also be used for a umversal multi-functioiiBl common 
conductive shield structure (not shown) comprismg circuitiy for energies (not shown) 
propagating simultaneous along paired and electrically difTereutial pidhways 8SSBB, 
8SSBT, 86SBB. 86SBT, 875BB, 875BT, 88SBB and 88SBT that utilize bypass or feed- 
S fhra (not shown) ener^ propagation modes. 

Thus, a predetemiiaed pattern of matching and samo-sized symmetdcally, paired 
of differential conductive pathways 855BB, 855BT, 865BB, 865BT, 875BB, 875BT, 
88SBB and 885BT that are physically parallel to one another as well as located relative to 
one another respectively, on opposite sides of the central common conductive shielding 

10 energy padiway 800/800-IM-l&2» and can be placed or positioned with a setback scheme 
40, 41, 42, 43, for example so that 855BB, 85SBT, 865BB, 86SBT, 87SBB, 875BT, 
88SBB and 885BT are not necessarily matched to the respective neighboring differential 
electrode that was placed before it, like 88SBT and 87SBT for example. Hie relative pair 
axiom concept disclosed is that diese matching and physically parallel, same-sized pair of 

IS differential conductive pathways 85SBB, 855BT, 865BB, 86SBT, 875BB, 875BT, 88SBB 
and 88SBT are prLtnarily matehed in size, relative and respectively to one another (855BB 
to 8SSBT, 86SBB to 86SBT, 87SBB to 875BT, and 88SBB to 88SBT, but not necessarily 
matched as adjacent neighbors in size (8SSBB to 86SBB to 875BB to 885BB, for 
example) as in other embodiments like 9905 of FIG. 3 for example, instead, and are not 

20 necessarily relative and respective to a previously dqposited differmtial conductive 
pathway neighbor (separated by at least one common condactive shielding energy 

palhway 830F-1&2,.820F-1&2,-&10F-1&2, 800/800-IM-1&2, 810B-1&2, 820B-1&2 and 

830B-1&2). 

Thus, a relative pairing concept and a setback scheme could also extend even 
25 fiirthCT to include the common palhway electrodes -830F-1&2^ 820F-1&2, 810P-1&2, 
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800/80a-IM-l&2, 810B-1&2, 820B-1&2 and 830B-1&2 of fbe shield elecHode structure 
elements as with setback scheme 44, 45^ 46 and 47, so as long as each invention 
embodiment variaiion could conq>nse certain portions of the various other materials and 
methodology placement concept elements like a 801 noiaterial, the Sl^-'^X" relative 
S setback areas (814A, 814B, 814C, 814D, etc. when needed) or a connection element 
like798- GND'X' for disCTete versions, (while not always used for non-discrete versions, 
for example), that are deposited on either side of the key, and axiomatic center common 
share electrode pathway 80Q/800-IM when they are manu&ctored, (800/800-IM is always 
a fimctioning starting point relative to any subsequent layerings or d^sits, but not 

10 necessarily a rnanufiusturing starting point)* 

As long as the various relative pairings are matched and symmetrically paired for 
complementary opposed alignment and maintain the other distance relationships and 
setbacks in a relative paired or relative balancing symmetrical relationship, an invention 
embodiment variation will operate in a predetermined electrical conditioning manner with 

15 respect to various energy conditioning functions required by the user. This relative 
balancing, relative "^twin pairing ^ or relative ''minor-like" element match-off or relative 
pair balancing is a novel improvement ovct the of the previous embodiments such as 
9905 and a structural inqprovement that will produce many une^ected results and will be 
viable as long as electrostatic shielding function (not shown) of universal faraday shield 

20 architecture with stacked conductive hierarchy progression coni^rising .the paired, 
electrically opposing difEerential conductive pathways is not compromised This concq)t 
of relative pairing is also included -for invention embodiments that do not use the outer, 
pahed, electrically opposing differential conductive pathways as described in other co- 
owned and co-pending disclosures. It should be noted that 9915 could be inverse in 
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tapping of seti>ack schemes 40, 41, 42, 43, 44, 45, 46, 47 or any vaiiation of set baddng 
that is possible and are fully contemplated by the applicants. 

Hie combination of external trace ways, conductive pathways and conductors, etc 
with one of the numerous embodiments fully desoibed or not in this document, of the 
5 pre-detennined split-electrode layered arrangement in the preceding text, can make up 
one iiill invention configumtion, when energized. Without limitation of the present 
invention an example of an assembly in accordance with the invention is provided below 
innG.9, 

In FIG. 9, the circuit and electrodes wnply schonatically illustrate a two pathway 
10 circuit fomied by predetennined conductive material attachmrat (not shown) located 
external to the pre-detennined airangements various split-electrodes that make iq> part of 
the invention embodiment, shown. These conductive circuit attachments can be made 
regardless of fbe embodiment encasement in the sense of a discrete or non-discrete 
embodiment of pre-determined conductors not of the actual layers themselves to the 
IS external structure pathways utilizing the connecting spUt-electrode portion of the 
invention* The following is a listing of the various portions involved wifli the circuit: 

300 split-electrode pathway, electrically common-somced differential electrode 
layers, and common connected and common load-sourced split-electrode shield layerings 
combined into the overall circuitry created by the energization and attachment 

20 configuration that shows a source, a- pathway 301, a load 3 17 and return pathway 322. 

301 Schematic repr^entation of the 'power in' conductive energy path or Vcc 
* 302 • Schematic representation of highlig^ed area of dynamic fimction 

303 Schematic representation of attachment point and/or structure of one (1) 
non-common, differential conductive split-electrode to an external conductor that has 
25 approximately 1/2 of the portions of m&cgy fed from a single^ external power paOi (split 
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of Ae portions of energy going in to both "A" & "B" differential split-electiodes) such 
that the portions of eaaergy enters in opposed directions fiom both 303 & 309*into tiie 
layered electrode arrangement. 

304 Schematic representation of an energy conditioner formed between a 
5 differential spUt-electrode and the conunon return sp^^^^ 

305 Schematic rqpresentation denoting a voltage circuit reference for both 
the differential split-electrodes relative to the shielding spHt-electrodes or return split- 
electrodes 329, 330, 331 and tiie shielding efiects created. 

306 Schematics rqpresentation of the splitting point of energy path mto Ihe 
10 split-electrode elements 313, 314 

307 Schematic i^resentation of the inductance inherent the common 
differential conductive spHt-electrode 

308 SchematiGl rqpresntation of Ihe resistance inherent to the common 
differential conductive spht-electiode 

IS 309 Schematic representation of the attachment point and/or structure of one 

(1) the common differaitial conductive split-electrodes to an esctemal conductor that has 
approximately 1/2 of the portions of energy fed £x)m a single, external power path (split 
of flie portions of energy gomg in to both 'W* & "V* the common dififerential conductive 
split-electrode) such that the portions of energy enters in opposed directions fiom both 

20 303 & 309 into the layered electrode arrangement 

310 Represents the same attachment pomt and/or structure of one (1) the 
— comm<m differential conductive split-dectrode 309 highlighted area of dynamic fimction 

311 Layered differential split-electrode and common split-electrode shield 
elements as a group 
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3 12 The layered invention with £{)Iit-electrodc configurations ptdled off to ttie 
side to better explain the layeiings firom tiie circuitry portions. 

313 Differential split-elecbode "A" 

314 Differential spUt-electcode"B" 

S 315 Representation of connections of circuitry and re-combining point of the 

split portions of energy transmission 

316 Representation of the re-combining point of the spUt portions of energy 
transnussxon (optional) 

317 Load receiving the portions of energy for usage 

10 318 Representation of the resistance inhearent to the conductive split-dectcodes 

319 Rq>r6sentation of the inductance inherent to the conductive spUt- 
eleclrodes that cancels 

320 Higbli^ed area of dynamic function within the 305 airas. 

321 Representati(m of a lin^to-line capacitive elment that is formed during 
IS mergizatioTL 

322 Conductive energy return path VSS 

323 Representing the - area of dynamic function within &e invention area 312 

324 Bxit point of the rdbam portions of energy fix>m the feeding-thru coimnon 
conductive split-electrodes and load returning to source 

20 325 Resistance inhoxnt to die conmion conductive spHt-electrodes 

326 Bnby point of the feeding-thru return portions of energy fitim the load into 
the common conductive split-electrodes -letuming back to source 

327 Line to common split-electrodes - energy conditioner that are formed 
during energization. 
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328 Represents the same attacbment point and/or structore of (1) conductive 
split-electrode 303 

329 Commcm conductive split-electrode 

330 Common conductive split-electrode 
5 331 Common conductive split-electrode 

The circuit and functions sliomi PIG. 9 in a two-line circuit without the option of 
a third pathway connection. The invention circuit and device functions shown FIG. 9 
operate like a shielding switching regulator with cq>aGitive and inductive cancellation 

10 functions in a predetennined aligned stacking of smaller and larger groups of two 
separate functioning groxqps of split electrodes 329,330,331 and 313 and 314. These two 
groiq>s of q)lit-electrodes^ common yet and in this case now diif^ential only by 
orientation sense of the word. Thus, yielding one large ideal en^gy conditioning circuit 
between Vdd and Vss with retum through the invention's circuit connnon spHt-electrodes 

IS shields pulhng double duty as the primary circuit portion element used both as a portions 
of energy return, and voltage image with shielding cmtral common electrode 330. 

To optimize the decoupling p^fonnance^ invention circuit and device should be 
located as close to the load 317 as possible^ this will minimize the stray inductance and 
resistance associated (not shown) with the intearaal electrode portion 314, 313 of ckcuit 

20 traces 301, 322, th^by taking full advantage of the invention circuit and device 
properties and ciq)abilities for utilization by the portions taking the energy paths in it their 
propagatioBS'to undergo conditioning. In ftia «anq)le portions of energies in the circuit - 
will operate in a bypass propagation mode with respect to oyer all handling by respective 
physically differential bypass spHt-electrodes 313 and 314 and will operate in a feed-thru 

25 relationship fhorou^ tiie device as it returns back to the source (not i^own) Enough the 
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central commDii split-electrode 330 and sandwiching common split-electiodfis 329, 331, 
which now also used as a portions of energy return 322, exclusively. Shielding split- 
electrodes a attachment configuration also has the possibility to bypass the propagating 
eiierg^es on an energy path (not shown) that could be connected by way of 32S and 326 
5 termination structure or connection points 325 and 326 between the source (not shown) 
and the load 317, establishing an altemative thud path way and one of lower impedance 
and resistance and allowing the unwanted portions of msargy to flow fix)m common split- 
electrodes, now also used as a portions of energy return 322, exclusively, rather than to 
the back to source (not shown). 

10 It should also be noted that the cmmt patii of liie portions of energy under 

conditioning will operate in a bypass mode with respect to over all handling by respective 
physically difierential bypass split-electrodes 313 and 314 but will operate in a feed-thru 
relationship thorough filter 300 as it r^ums back to the source through the central 
conomon split-electrodes now also used as a energy return, exclusively and shielding 

1 5 split-electrodes in one attachmrat configuration possibility. 

Layerings found in 312 are not limited in numbers however, the common 
electrode shielding electrodes is desired to be an odd integer number in units used. This 
allows for a balance of the shielding electrodes 329 and 331 in Uns case, to be evcsoly 
distributed on each respective side of the central shielding electrode 330 are related in that 

20 the same-layered element can be used for both drcuits althou^ each circuit is quite 
different* 

-The difference in the circuit lays with the pre-determined attachment to external 
dLQerential split-electrodes or paths and pre-determined attachment to conmion 
conductive structures, areas or paths when elements of the invmtion are combined in such 
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a manner by industry standard insertion or attadiment meHbois into a larger electdcal 
system and enoigized. 

Functions obtained, intrude, but are not limited to, simultaneous, difEerandal 
mode and common mode filtering, surge protection and decoi5)lin& mutual flux 
5 cancellation of ceartain types of electromagnetic energy field propagations, containmoit 
and si^jpressiom of e & h dectromagnetic energy field propagations^ various parasitic 
emissions, with minimal portions of energy degradation not normally found by using 
prior embodiments that do rujt contain such elements as des<aT>ed in proceeding text 

It should be noted fliat bofli discrete and ncm-discreet invention embodiment 
10 variations that use the common conductive shield structure with a common external 
conductive element as disclosed as well as using various dielectrics ibat have been 
categorized primarily for a certain electrical conditioning fimctions or resulte, will almost 
always find that new usage as inveation elements constructed will almost always achieve 
unexpected and beneficial characteristics added to the previously limited usage 
15 knowledge of the qjecific dielectric material used. This includes almost any possa>le 
layered ^plication that uses non-discreet cq)acitive or inductive structures that can 
mcorporate a variation of an invention embodiment within a manufactured discrete 
silicon die and the like/for example, or a si^ct capacitor ^plication or even an atomic 
level energy conditioning structure. 
20 Thus, almost all embodiments and variations of an invention embodiment 

similarly constructed or manufactured by standard means and used with standard, 
multiple, paired line^dicuit situations and having a dielectric difference as the only 
significant variation between identically configured invention embodiments will almost 
always yield an insertiou loss performance measurement in a manner that is unexpected 
!5 and unobvious consideEing the respectively known dielectric material response of prior 
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art. This coi]:q>arison of like sunilar type inventian units (otha: than of dielectric material) 
clearly and imequivocally reveals the primaiily reason or factor causing this result and 
circuit perfomifinces is balance of elements wifliin die embodiments, ttie larger common 
conductive shield structure and fhc conductive attachment of a common external 
S conductive element that is working in combination using electrostatic suppression, 
physical shielding for influenciog the conditioning of energy propagated within a cizcuit 
system that the various invention embodiments are incoxporated into. 

The invCTtion attachm^ to a same common conductive external area or pathway 
of all common and conductively attached common electrode elements will almost always 

10 allow AOC (area of convergence) propagated energy to operate electrically parallel with 
respect to the 5ource(s) and the load(s) as well as operate electrically in parallel with the 
other common conductive structures positioned not only to each other but also with 
respect to almost any main cncuit \riien connected to a separate return paft, inherent 
ground, chassis ground or low impedance pathway not of the differential conductive 

IS pathways. With the USS (universal shield stnictiue) placed and attached as described in 
an Quergized circuit, common conductive energy pathways in parallel to the internal and 
external differential energy pathways, as disclosed will afanost always enhance and lower 
the impedance of the third conductive/common conductive pattiway withm the AOC to 
aUow propagated en^gy a possible retum palh that can be utilized by portions of energy 

20 origfaiating fiom a Source. 

It should be noted tiiat although normally both the extomal and internal 
. -differential electrode energy pathways are complementary, once an invention is placed 
upon the common conductive area such as one possibly created by the puddle solder 
material placed during a test creates a slight, but unimportant un-balance among the 

25 common conductive plates that is noted as non-criticaL The addition of the outer 
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positioned common conductive paths adds bade the conductive energy padiway balance 
and shifts the self-resonant point out higher in frequency then in similar-type-invention 
testing. It is disclosed as shown in FIG2 and FIG. 3 that additionally placed, common 
conductive energy pathways those maiked (#-IM) attached with the inherent central, 
5 shared unage ^*0" voltage reference plane will ahnost always increase the shielding 
efEectiveoess of an invention embodiment These are additionally placed common 
conductive energy pathways located outside aad sandwiching in dose proximity to its 
adjacent internally positioned neig^ibor is for a purpose larger than that of adding 
capacitance to tiie USS embodiments. These additionally placed common conductive 

10 energy pathways are placed beibre any final plication of at least one set of outer 
differential electrode pair(s) 

The sandwidiing fimction of these outer paired differential conductive pathways 
between the essential groupings of paired conductive shield-like containers 800X will 
ahnost always aid in effecting the energy propagation relative to externally attached 

IS common conductive areas and/or tinrd energy pathway whidi is a common conductive 
area. 

The sandwiching and insetting function of these outer paired differential 
conductive pathways between the essential groiq)ings of paired conductive shield-like 
containers 800'X' wiU almost always again aid to in effecting the energy propagation 
20 relative to externally attached common conductive areas and/or third energy pathway 
which is a common conductive area. It should be noted that if the shielding 800 'X' 
container structures that make \xp an invention should be in balance, according to the 
stacking sequence described. 

Within ahnost any variation of an invention embodhnent, at least three, distinctly 
25 different simnltaneom energy conditioning fimctions will almost always occur as long as 
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(he drcuit shielding of tibie active msrgy palliwa^ witfaiii llie area footprint of the 
sandwiching common conductive shielding energy pathways are maintained and 
contained widnn the AOC. Iliese functions can be broken down into at least three species 
of circuit shielding occuning simultaneously within an invention embodiment: 
5 A physical Faiaday cage-like effect or electrostatic shielding effect function with 

electrically charged containment of internally ^lerated energy parasitics shielded fiom 
the active difiG^ential conductive energy pathways as well as providing a physical 
protection from externally generated energy parasitics coupling to &e same active 
differential conductive energy pafliways as well as a minimization of energy parasitics is 

10 attributed to the ahnost total energized and physical shield envelopment utilizing the 
insetting of the active energy pattiways wifliin the area foot print of the sandwiching 
common conductive shielding energy pathways; 

The interposition of physical conductive material and dielectric diiel^^ 
that allows for a v^ small distance of separation of oppositely charged active 

15 differential conductive energy pathways contained within common energy pathways of 
influence one another in an electrically and magnetically controlled mann^. 

Mutual energy flux field cancellation of various portions of energy propagating in 
a manner along paired and electrically opposing conq)Iemmtary electrode or conductive 
energy pathways along with simultaneous stray energy parasitic complementary charged 

20 suppression and physical shielding and electrical shielding containment effects are key 
reasons of the functionality of an invention embodiment 

Because magnetiG lines of flux travel counterclockwise within a transmission line 
or Une conductor or layer, if the RF return path is parallel and adjacent to its 
corresponding Source trace, the magn^c flux lines observed in the return path 

25 (counterclockwise field), related to the Source path (clockwise fielcQ, will ahnost always 
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be IB the opposing directions* Whm one combines a clockwise field with a 
coimtesrclockwise fields a cancellation or itdniniization effect is observed. The closer Ifae 
pathways are bioug^ together, the better the cancellation e&ct 

Use of a "0^* voltage reference created by the centrally positioned and shared 
5 common shielding mergy pathway electrode is a complem^taiy charged part of two 
distinct common conductive shield structures. The parallel movement shielding effect (as 
opposed to a series movement effect by a majonty of the portions of energy using the 
AOC) in v^ch each energy portion operating on one side of the central common and 
shared conductive msrgy pathway in a electrical complementary charged and/or magnetic 
10 operation will almost always have a parallel, non-remfoidng but complementaiy diarged 
counterpart that operates in a generally opposing cancellation-type or complementary 
manner, simultaneously. 

The invention will also be utilizmg sandwiching electrostatic shielding functions 
for simultaneous complementary charged siqipressions within a predefined electrodes 
15 area defined by the common electrode edges relative to the edges of the differential 
electrode edges to interact b^een or within the common ccmductive shield stmctine as 
has beoi described in this disclosure. 

All or aU most all conductively layered electrodes or energy pathways internally, 
are simultaneously being utilized by portions of propagated energy located on opposite 
20 sides of the critical centrally positioned common conductive energy pathway electrode 
and 'H)" voltage reference planes (which inchides tiie #-IM's extra common electrode 
shields that are non-spilt in definition). 

An electrically parallel fashion means with respect to llie conductive energy 
pathways utilized by portions of energy propagated &om an operating source(s) 
25 propagated to the AOC and then propagaliag further to the energy-utilizing source(s) and 
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fhfin, portions of energy are propagated ftom the energy-ntilizmg load(s) to fhe AOC and 
than portions returning by way of the AOC to Source pathwa>« or portions are taken off 
through the low impedance pathway enhanced by the third conductive set of pathways 
that are common within the AOC and to one another that leads to the externally 
5 positioned common conductive external pathways. As described a propedy attached 
invention vdiether discrete or non^screte will almost always aid in achieving a 
simultaneous ability to perform multiple and distinct energy conditioning functions such 
as decoiq>ling» filtering voltage balancii^ using parallel electrical positioning principals 
for plurality of separate and distinct cucuits^ which are almost always relative to the 

10 energy Source^ paired conductive mergy pathways, the energy utilizing load and the 
conductive energy pathways r^uming back to the Source to complete the circuit 

This also includes the opposing but electrically canceling and complimentaiy 
positioning of portions of propagated enetgy acting vposx the conductive energy pathways 
in a balanced manner on opposite sides of a ^"0" Voltage reference created simultaneously 

1 S using the pivotal centrally positioned common and shared conductive electrode pathway. 
This generally almost always-parallel energy distribution scbsmo allows th^ material 
make up of all of the nianu&ctured invention elements to op^e together more 
effectively and efBdently with the load and die Source pathways located wifhxn a circuit 
By operating in a complementary maimer material stress in significantiy reduced as 

20 compared to the piira art Thus, phenomena such as elastic mat^al memory or hysteresis 
effect in niiiihmzed. 

Piezoelectric effect is also substantially minimized for the materials that make yxp 
portions of an invention embodimeait, thus energy is not detoured our inefSciently 
utilized internally within the AOC and is automatically available for use by the load in a 
25 largely dramatic increase in the ability of standard and common dielectric materials to 
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perfortn fimctions widun the AOC and the circuitiy in a broader, less restrictive use, thus 
reducing costs while allowing perfonnance levels above that of prior art. In an energized 
state minimization of both hysteresis along with control of the piezoelectric effects vpoa 
dielectric and conductive material stresses within the AOC of an invention embodiment 
5 translates or equals an increase perfoxmance levels for such applications as SSO states, 
decoupling power systems. Quicker utilization of the passive companjesA by the active 
componentry is also achieved directly attributed to these stress reductions and the 
complementaiy manner in which propagated energy is allowed to utilize the invention. 

HgxX, additional common conductive energy pathways surrounding the 

1 0 combmation of a shared centrally positioned conductive energy pathway or suiroundmg a 
grouped placement of center conductive energy patiiways and a plurality of difierBotial 
conductive electrodes can be employed to provide an increased inherent ground and 
optimized Faraday cage:like function and surge dissipation area as well as miorease or 
enhance the low impedance ejEfect of the coxmnon conductive pathway and connection 

I S structures not con^dered part of the differential conductive pathways as described in all 
embodiments. 

In addition^ an invention embodiment, allhou^ not shown, could easily be 
&bricated in silicon and directiy incorporated into integrated circuit microprocessor 
circuitry or chips. Integrated circuits are aheady being made having capacitors etched 
20 within the silicon die or semiconductor die at silicon foundation which allows the 
architecture of the present invention to readily be incoipcnated with technology available 
today. 

In closm& it is noted that prior art energy conditioning devices normally connect 
between paired and extemal, electrically opposing differential energy pathways in a line 
25 to line placement scheme so to have an improve energy conditioning fimctum fixmi that of 
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other needed prior art energy cQuditioning devices used elsewhere within the circtdt in 

order to handle a high input impedance (Z) state that develops for the line to line portions 

of a circuit utilized by propagating circuit energies. Huis, a line to line placement schCTie 

while indeed possessing an improve energy conditioning function^ will almost always 

5 need at least two additional, prior art energy conditioning devices to be placed line to 

ground respectively, between each of the same eactemal electrically opposing differential 

energy pathways and to a ground connection. This additional placement is required to 

condition the portions of propagating energies that are still requiring energy conditlaning 

to just maintain the nominal operation of the circuit just described. This need is partly due 

10 to the inhermdy created intemal inductive circuit elements that develop wiftiin each 
various prior art energy conditioning devices as they are operated wifhhi die en^gized 
circuit, and are almost always present with their usage. 

Minimally^ these dnee elements are providing simultaneous cancellation and 
suppression energy conditioning functions (hence, very effective filtering) for portions of 

IS propagating circuit energies within, such that the propagalmg circuit energies within the 
AOC circuit portion of a layered invention arrangement do not develop, nor do they 
require, any inductive circuit elem^s ("L") within this portion of an energized circuit 
Thus, almost all variations of the new energy conditioning invention embodiments will 
almost always provide an exponentially broader bandwidth filtering function from that of 

20 the prior art capacitors or prior art energy conditioning devices of the same size and 
capacitive value. 

Finally, from a review, of the numerous embodiments it should be apparent that 
the shape, thickness or size may be varied dq)ending on the electrical qiplication derived 
JGtom the arrangement of common conductive shielding electrode pathways and 
25 attachment structures to form at least (2) conductive containers that subsegnentiy create at 
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least one larger smg^y conductive and homogenous £Euraday cage-like shield structure or 
invention portion which in turn can contain portions of paired differential conductive 
electrodes or paired energy pathways in a discrete or non-discreet operating manner 
within at least one or more energized circuit 
S Alfhougb &6 principals^ preferred embodiments and preferred operation of the 

present inveotion have been described in detail herein, tins is not to be construed as being 
hmited to the particular iUustrative forms disclosed Thm, it will become q>parent to 
those skilled in the art that various modifications of the preferred embodiments herein can 
be made without departing from the spirit or scope of an invention embodiment as 
10 defined. 
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What is claimed is: 

1 . A passive multi-layered energy conditioner for passively conditioning portions of 
energy conductively connected betweai an energy source, an energy load and a third 
5 separate conductive patiiway» comprising: 

a plurality of shielding cammon electrodes^ wherein said plurality of shielding 
common electrodes comprises at least a first shielding common electrode, a second 
shielding common electrode, and a fbird shieldmg common electrode, ^erem said 
plurality of shielding common electrodes are conductively connected to each other and 
10 are each generally the same size and same shape; 

at least one pair of split differential electrodes having a first split dififerential 
electrode and a second split differential electrode, said at least one pair of split differential 
electrodes are generally the same size and same shq)e» ixiierehi each split differential 
electrode of said at least one pair of split differential electrodes arc positioned 
1 S complementary to each ofhen 

wherein said first ^tit differential electrode is stacked above said first shielding 
common electrode and said second split differential eledrode is stacked below said first 
shielding common electrode, wherein said second shielding conmion electrode is stacked 
above said first split diff^ential electrode and said third shielding common electrode is 
20 stads:ed below said second split differential electrode, and wherein said at least one pair of 
split differential electrodes are smaller than said plurality of shielding common Electrodes 
such that said at least one pair of split dififerential electrodes are positioned inset of said 
phnality of shielding common electrodes; 

a material having predetermined electrical properties, wherein said material is 
2S maintained operable for partial encasement uniform support, and providing sq)aiation of 
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said plurality of shielding comnion electrodes and said at least one pair of spHt 
differential electrodes preventixig direct electrical connection between said plurality of 
shielding common electrodes and said at least one pair of split differential electrodes; and 
said plurality of sbieldiog common electrodes and said at least one pair of split 
5 differential electrodes form a plurality of passive capacitive energy conditioning 
elements within said passive nuilti-layered eo^gy conditioner for passively conditioning 
portions of energy conductively connected between an energy source, an energy load and 
a third separate conductive pathway. 

10 2. A passive multi-layered energy conditioner fat passively conditioning portions of 
aergy conductively connected between an energy source, an energy load and a third 
separate conductive pathway^ comprismg: 

at least one pair of common shielding electrode structures, wherein each common 
shielding electrode structure of said at least one pair of corumon shieldiog electrode 

IS stnictnresisa]igned»conq}IementBiyaQd8tadcedparaUeltoeadi 

wherein each common shielding electrode structure of said at least one pair of 
common shielding electrode structures comprises at least two split differential electrodes, 
at least two shielding common electrodes, and a material having predetermined properties 
operable for support and separating said at least two shielding common electrodes and 

20 said split differential electrode as a group and individually, said material prevmtuig direct 
electrical connection between any of said at least two shielding common electrodes to 
said split differential electrode, . . 

wherein said split differential electrode is sandwiched between said at least two 
shielding common electrodes, said split differential electrode being of a smaller size and 

25 inset &om said at least two shielding common electrodes; 
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wherein said split diffeieiitial electrode coxrtpiises at least one electrode portion 
that that extends a predetermined distance beyond the edges of said at least two shielding 
common conductive electrodes; 

wherein said at least two shielding common electrodes are electdcally connected 
5 to each other and to every oibex shielding conmion electrode of said energy conditioner 
and are generally the same'size and shape; 

wherein between said at least one pair of common shielding electrode stmctures, 
at least one shielding common electrode portion of said at least one pair of shielding 
common electrode fiom each of said at least one pair of common shielding electrode 
10 structures is operable as at least one central shielding common electrode portion common 
for each common shielding electrode structure of said at least one pair of common 
shielding electrode structures; and 

wherein said split differential electrodes of said at least one pair of common 
shielding electrode structures form at least one pair of differential electrodes operable for 
15 conq>Iementary energy conditioning fimctions far passively conditioning differential 
portions of energy propagating between said an msrgy source, said an enescgy load and 
said a third separate conductive pathway. 

3. A passive, multi-layered energy circuit conditioning electronic assembly for 
20 passively conditiomng portions of energy electrically connected between an energy 
source, an energy load and a third separate conductive pathway, comprising: 

. at least a first and second -conductive pathways for connected between said an 
energy source and an energy-utilizing load; 

an energy conditioning component comprising a plurality of shielding common 
25 electrodes^ at least one pair of differential electrodes, and a material having 
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predetermined electrical properties, wherein said material is maintained between said 
plurality of shielding common electrodes and said at least one pair of differential 
electrodes preventing direct electrical connection between said phirality of shielding 
common electrodes and said at least one pair of diffeiential electrodes; 
S said plurality of shielding common electrodes comprises at least a first shielding 

common electrode, a second shielding common electrode, and a third shielding common 
electrode, wherein said plurality of shielding common electrodes are conductively 
connected to each otbsr and are gaerally the same size and shape; 

said at least one pair of differential electrodes includes a first dijBferenlial electrode 

10 and a second differential electrode, wherein each of said at least one pair of differential 
electrodes are generally the same size; 

said first differential electrode is stacked above said first shielding conunon 
electrode and said second differential electrode is stacked below said first shielding 
conunon electrode, wherein said second shielding common electrode is stacked above 

15 said first differential electrode and said diird shielding common electrode is stacked 
below said second differential electrode, and wherein said at least one pair of differential 
electrodes are smaller tiian said plurality of shielding common electrodes such that said at 
least one pair of difE^ntial electrodes are positioiied inset of said plurality of shielding 
common electrodes; 

20 wherein at least one of a combination of said at least one pair of differential 

electrodes and said plurality of shielding common electrodes is a ^Ut differential 

electrode; and 

wherein said plurality of shielding conunon electrodes are connected to said first 
conductive pathway and said at least one pair of differential electrodes are connected to 

25 said second conductive pathway to form a plurality of energy conditioning elanents finr a 
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passive, multi-layeared etiergy drcnit coiiditiomxig electronic assenibly for passively 
conditioning portions of energy electrically connected between an energy source, an 
energy load and a fhird separate conductive pathway 

5 4. A passive multi-layered energy conditioner for passively conditioning portions of 
en^gy conductivdy connected between an energy source, an energy load and a third 
separate conductive pathway of claim 1, wherein said material having predetemined 
electrical properties contxpris^ dielectric properti^. 

10 S. A passive multi-layered energy conditioner for passively conditioning portions of 
en^gy conductively connected between an energy source, an energy load and a third 
separate conductive pathway of claim 1 wherein said at least one pair of split differential 
electrodes has co-equal and co-balanced electrical charactiBristics wfaidi result in line-to- 
line capacitance values approximately half of the line-to-ground capacitance values for 

IS said passive multi-layered energy conditioner far passively conditioning portions of 
energy conductively connected between an energy source, an energy load and a third 
separate conductive patiiway. 

6. A passive multi-layered energy conditioner for passively conditioning portions of 
20 en^gy conductively connected between an energy source, an energy load and a third 

separate conductive pathway of claim 1 wherein said plurality of shielding common 
' electrodes and said at least one pair of split differential electrodes form a plurality of 

passive c{q>acitive energy conditioning elements witiun said passive multi-layered energy 

conditioner for passively conditioning portions of energy conductively connected 
25 between an ener^ source, an eneargy load and a third separate conductive pathway 
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including a passive c^adtive energy conditioiuiig element of said pluxality of passive 
c^acitive energy conditioning elements for inducing complementary canceling 
interaction of mutual inductive coi^ling between said at least one pair of split differential 
electrodes for said passive multi-layered raergy conditioner for passively conditioning 
5 portions of energy conductively connected between an energy source, an energy load and 
a third separate conductive pathway. 

7. A passive multi-layra?ed energy conditioner for passively conditioning portions of 
energy conductively connected between an energy source, an energy load and a third 

10 separate conductive pathway of claim 1, fiirther comprising a plurality of outer 
conductive split difiTerential electrodes witii conductive principal surfaces for 
complementary electrical interaction to each other. 

8. A passive multi-layered en^gy conditioner for passively conditioning portions of 
IS energy conductively connected between an energy source, an energy load and a tinrd 

separate conductive pa&way of claim 1, further comprising a first conductive electrode 
termination band, a second conductive electrode termination band and a common 
electrode termination band wherein said first conductive electrode termination electrode 
is coupled to said first conductive electrode termination, wherein said second conductive 
20 electrode temunation electrode is coiq)led to said second conductive electrode termination 
band, and wherein said at plurality of common electrodes are coupled to said comnu)n 
electrode termination band creating at least one energy -conditioning element between said 
first and second conductive electrode tennination bands and at least two energy 
conditioning elements, one between said first conductive electrode tennination band and 
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said common electrode tenxuBation band and the ofher between said second conductive 
electrode tennination band and said common electrode termination band. 

9. A passive muM-layered enefgy conditioner for passively conditioning portions of 
5 energy conductively connected between an energy source^ an energy load and a thiid 

separate conductive pathway of claim 1, operable as a feedtbm cq>acitor array. 

10. A passive multi-layered raecgy conditioner for passively conditioning portions of 
energy conductively connected between an energy source, an energy load and a third 

10 sqparate conductive pathway of claim 1» operable as a crossover feedthru cqiacxtor array. 

11. A passive multi-layered energy conditioner for passively conditioning portions of 
energy conductively connected between an energy source, an energy load and a third 
separate conductive pathway of claim U operable as a bypass capacitor array. 

15 

12. A passive multi-layered energy conditioner for passively conditioning portions of 
energy conductively coimected between an energy source, an energy load and a third 
separate conductive patiiway of claim 1» operable as a bypass ccq;)acit0r. 

20 13. A passive multi-layered energy conditioner for passively conditioning p<»rtions of 
energy conductively connected between an energy source^ an energy load and a third 
sq>arate- conductive pathway of claim 2, wherein said mateiial having predetermined 
• electrical properties comprises dielectric properties. 
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14. A passive multi-layered energy CQudxtioner for passively coiiditioning portions of 
energy conductively connected between an energy source, an energy load and a third 
separate conductive pathway of claim 2 herein said at least one pair of split differential 
electrodes has co-equal and co-balanced electrical chaiactmstics ^^lich result in line-to- 
S line capacitance values approximately half of the line-to-ground capacitance values for 
said passive multi-layered energy conditioner for passively condilioning portions of 
energy conductively connected between an energy source, an energy load and a third 
separate conductive pathway. 

10 IS. A passive multi-layered energy conditioner for passively conditioning portions of 
energy conductively connected between an energy source, an msrgy load azid a third 
separate conductive pathway of claim 2 wherein said plurality of shielding common 
electrodes and said at least one pair of split differential electrodes form a plurality of 
passive capacitive energy conditioniag elements vnHam said passive multi4ayered energy 

IS conditioner for passively conditioinng portions of energy conductively connected 
between an energy source, an energy load and a third sep^tate conductive pathway 
including a passive capacitive energy conditioning element of said plurality of passive 
capacitive energy conditioning elements for inducing con:Q)l6mentaiy canceling 
interaction of mutual inductive coupling between said at least one pair of split differential 

20 electrodes for said passive multi-layered energy conditioner for passively conditicming 
portions of energy conductively connected between an energy source, an energy load and 
a third sq)arate conductive pathway. 

16. A passive multi-layered energy conditioner for passively conditioning portions of 
25 energy conductively connected between an energy source, an energy load and a third 
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s^arate conductive pathway of claim 2, furttier coniprising a plurality of outer 
conductive spUt differential electrodes with conductive principal surfaces for 
con]pl€mcntary electrical interaction to eadi other. 

5 17. A passive multi-Iayeied energy conditioner fer passively conditioning portions of 
energy conductively connected hetwem an energy source, an energy load and a third 
sq)arate conductive pathway of claim 2, fitrfher comprising a first conductive electrode 
tennination band, a second conductive electrode tomination band and a common 
electrode tennination band wherein said first conductive electrode tennination electrode 

10 is coupled to said first conductive electrode termination, wherein said second conductive 
electrode tenninalion electrode is coupled to said second conductive electrode termination 
band, and wherein said at plurality of common electrodes are coupled to said common 
electrode termination band creating at least one energy conditioning element between said 
first and second conductive electrode termination bands and at least two energy 

IS ccmditioning elements, one between said first conductive electrode tennination band and 
said common electrode tennination band and the other between said second conductive 
electrode termination band and said common electrode tennination band. 

18. A passive multi-layeied energy conditioner for passively conditioning portions of 
20 CTiergy conductively connected between an energy source, an msxgy load and a third 

s^arate conductive pafiiway of claim 2, operable as a feedtbm capacitor array. 

19. A passive multi-layered energy conditioner &r passively conditioning portions of 
en&cgy conductively connected between an energy source^ an energy load and a third 

25 separate conductive pathway of claim 2, operable as a crossover feedfbm capacitor array. 
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20. A passive multi-layered energy conditioner for passively conditioning portions of 
energy condnctively connected between an energy source, an energy load and a third 
separate conductive pathway of daim 2» q)erable as a bypass cs^acitor array. 

5 

21. A passive nnilti-layered energy conditioner for passively conditioning portions of 
ener^ conductively connected between an energy source, an ea&Lgy load and a third 
separate conductive pathway of claim 2, operable as a bypass c£Q)acitor. 

10 22. A passive, multi-layered energy circuit conditioning electronic assembly for 
passively conditioning portions of energy electrically connected between an energy 
source, an energy load and a third separate conductive pathway of Claim 3, operable as a 
differential bypass circuit 

IS 23. A passive, multi-layered energy circuit conditioning electronic assembly for 
passively conditioning portions of energy electrically connected between an en^gy 
source, an energy load and a third separate conductive pathway of Claim 3, operable as a 

difikential feed-thru circuit 
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AMENDED CLAIMS 
[received by the htemational Bureau on 20 July 2001 (20.07.01); 
original claims 1-23 replaced by new claims 1-lS (3 pages)] 

1 . An energy conditioner conxpiising: 

a plurality of common electrodes of substantially the same size and sh^ that are 
conductively coupled to each other, 

a pair of split electrodes of substantially the same size and sh^e arranged 
complementary to each ottier, and wherein each split electrode of the pair of split 
electrodes is smaller fiian any one common electrode of the plurality of common 
electrodes; 

a first split electrode of the pair of split electrodes is arranged above and 
substantially inset of a first common electrode of the plurality of common electrodes, and 
wherein a second split electrode of the pair of split electrodes arranged below aiid 
substantially inset of the first common electrode, and wherein a second common electrode 
of the plurality of common electrodes is arranged above the first split electrode, and a 
third conmion electrode of the plurality of common electrodes is arranged bebw the 
second split electrode; and 

a material preventing electrical coupling from at least the plurality of common 
electrodes to the pair of split electrodes. 

2. An ena:gy conditioner comprising: 

a pair of electrode structures aligned parallel and arranged complem^itary to one 
another, wherein each electrode structure of the pair of electrode structures cort^rises a 
split electrode, at least two conmion electrodes, and a means for preventiag electrical 
coupling fcom the two common electrodes to the split electrode; 

wherein the split electrode is substantially inset and sandwidied between the at 
least two conmion electrodes; 

wherein any one split electrode of any one electrode structure of the pair of 
electrode structures is smaller than any one common electrode of the at least two common 
electrodes of any one electrode structure of the pair of electrode structures; and 

wherein a common electrode of the at least two common electrodes of each 
electrode structure of tiie pair of electrode struchnres is the central electrode of the energy 
conditioner. 

3. A circuit assembly conq)iising; 

an energy source, and an energy-utilizing load; 
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an GQsrgy conditioner component conq>rising a phiraUty of conunon electrodes of 
substantially the same size and stu^ that are conductively coiipled to each other, apair 
of split electrodes of substantially the same size and shspe arranged complementary to 
eadi other, and a material preventing electrical coiq)]ing fiom at least the plurality of 
conunon electrodes to the pair of split electrodes; 

wherein each split electrode of the pair of split electrodes is smaller than any one 
common electrode of the plurality of common electrodes, 

wherein a first split electrode of the pair of split electrodes is arranged above and 
substantially inset of a first common electrode of the plurality of common electrodes; 

wherein a second split electrode of the pair of split electrodes is arranged below 
and substantially inset of the first CQmnum electrode, 

wherein a second coimnon electrode of the plurality of common electrodes is 
arranged above flie first split electrode, and a third common dectrode is arranged below 
the second split electrode; and 

the energy source, the energy-utilizing load, and the component are electrically 
coupled to one another in a predetermined maimer. 

4. The energy conditioner of claim 1 or 2, wherdn the material comprises a 
dielectric. 

5. The energy conditioner of claim 1 or 2, operable for a line-to-line capacitance 
value of approximately half of the line-to-ground capacitance value. 

6. The energy conditioner of claim 1 or 2, operable for canceling mutual energy 
coupling, 

7. The energy conditions: of claim 1 or 2, fiirther con^rising at least two outer split 
electrodes. 

8. The energy conditioner of claim 1 or 2, operable as a feedthra array. 

9* Ihe energy conditioner of claim 1 or 2, operable as a crossover feedllim array. 
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10. The energy conditioner of claim 1 or 2, operable as a bypass array. 

11. The energy conditioner of claim 1 or 2, operable as a bypass capacitor. 

12. The circuit assembly of claim 3 operable as a bypass carcint. 

13. The circuit assembly of claim 3 operable as a feed-thru ciiciiit 

14. A circuit assembly comprising; 

an energy source^ and an energy-utilizing load; 

an energy conditioner component conspnsing a plurality of common electrodes of 
substantially the same size and shape that are conductively coupled to each other^ a split 
electrodes and a non-split electrode of substantially the same size and sbapo arranged 
CQmplCTGLentary to each other, and a material preventing electrical coupling from at least 
the plurality of common electrodes to the pair of split electrodes; 

whercm ffae split electrode and the non-split electrode are smaller than any one 
common electrode of the plurality of common electrodes, 

i^erein the split electrode is arranged above and substantially inset of a jSrst 
common electrode of the plurality of common electrodes; 

wherein the non-split electrode is arraoged below and substantially inset of the 
first common electrode, 

wherein a second common electrode of the plurality of common electrodes is 
arranged above the spUt electrode, and a third common electrode is arranged below the 
non-split electrode; and 

the energy source, the energy-utilizing load, and the component are electrically 
coupled to one another in a predetennined manner. 

1 5. The circuit assembly of claim 14, wherem the plurality of common electrodes are 
a plurality of split common electrodes. 
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STATEMENT IJNDER ARTICLE 19(1) 

It is believed fhat the claims of tiie xnyention as now presented define over the 
prior art of record and that discovered as a result of the tntemational Seaidi Report. Care 
was exercised by Applicant's attorney to make certain fhat these amendments did not go 
beyond ifae disclosure of the international application as filed. The amended claims are 
thought to more clearly define the elemmts of the present invention and are fiiUy 
supported in the specification of the plication as filed. 

Applicant's attomey fiirther believes Aat the search performed by the examine: is 
sufficient to cover these amended claims. 
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